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REQUEST FOR CONTRIBUTING SCIENCE BASED 
ARTICLES IN ENGLISH 



The Secretary, Orissa Bigyan Academy invites articles in English on Basic and 
Applied Sciences from scientists, technologists and professionals to be published in 
the English magazine "SCIENCE HORIZON". The articles should be lucid and easily 
understood by students of Higher Secondary schools, undergraduate students and 
common readers. They should focus on scientific topics and should be presented in a 
popular style covering information on scientific discoveries/inve ntio ns, biog raphy of 
scientists, eradication of superstitions, development of scientific temper, story, 
features, snippets etc. The article should ordinarily be of two to three printed pages in one 
side of A-4 size paper with attractive headings. The authors whose articlesare published 
in the magazine will be paid a token remuneration for each article. The articles should be 
sentto the Secretary, Orissa Bigyan Academy by the following address. 



Secretary, Orissa Bigyan Academy, Type-4R/25, Unit-IX(F), 

^ Bhubaneswar-751022, ORISSA, INDIA, Tel: 0674 - 2543468 J 

( I I ^ 

9Q1I90,Q 8198191010® 0fcl16Q 91310 6901 00 81109 0^ 9Q9IQ 96001 69® (3001 
91319 <1916001 60010901% 6901 811^10 ®%8 I 811091 8108101 600I09Q 0^110009/ 
000,91 91 giaHS/gl&HSIQ’ 9Q8II6Q <1916001 O90I6Q 6901 001991® 8106Qld I 6901 
060101® 696® "91310 90<3"6Q 0910 9QI09 I 




-g°0IQ®, '9BI0 QQ<3' 





BIGYAN DIGANTA 



q r<si <00 



*>a Q°<31HI 



Qft, 90QQ 



18th Year 



6th Issue 



June, 2011 



geiici© 

Q60P0Q 01^,0 Qiq60Q 0Q 

Q0gQI0© 

06£PCIQ0l§ > Q€lii0IQI£lj61 091010 

0°0IQQ 

06CP0Q £1001 00 IQ 0§l 

0Q9I0AI 0°0IQQ 

€]1 00100 Q61I 

0°0I00, (3001 0SI0 <1016001 




g°0iQQi q^0l 

060*0 10 

066P0Q 0^fH0ii6069QI 
0Q0Q 061QS000 

v — 1 

0I^Q 00010000001 
060*0Q000,Q0IQ0Q0I 
060P0Q0CTQ00IQ 0<2I§ 



QW€\, §\J, 6 @GfO 6 (M 6 Q. 



GQSII 

g°ai0©lflj 

90 00690 990 

QlOQlClj 00100 
qsjQl <3 adHiQQ€i 

90 00690 990-0^960 0l00 0 
0000 900,: 00106010 
(300160 glS 0919 <19° £i o 0Qi0 

QQieT Q®I0 

£116010-9910 0019 

ds \ — 1 

010010 60010^% 6(30 60010^ 

QgiOjC? Q®i0 

£ll<30l©0 0010,0 0S3IQ 9€f- 9 O ? ? 

(3 siiqigTi 00*0 00 010 , 

— 1 dsfTL. — * < 

01Q Q«il0 

00191910 

£1160101 (cn) 

0QH 01Q Q«I0 

'00 69060*0' 9101 606P 00,0,61 



€G^S1® 


Q^,l 

6 


060*00 £1001 0010 0<&l 

— 1 Ox d\ 


e 


.... 


9 


060*00 01619 00 010 


cn 


Q® 00,0 00190 021 


5) 


0000 600100 60001 
\ 


c 


€l1 000 0010 0I00°9 

— 1 ds 


e 9 


0000 ^6061 0010 091010 


ex 


01001 000li§i0 0121 

— 1 ck Os 


es> 


01 060121 0010 0161 


9 <? 


0000 601609 6010 
\ — 1 


9 <m 


01 00 Si 99101 0I<£ 


9 S- 



6fn\<o1l 



6QGI9 



Q6bl 

6 



€1191, €19 (3 219199 91319, 
— 1 6 

9S 6 619HI9 91319 

6^13100 0006Q 0Q0 010 


Gil 001 Q0QI 0161 


9 9 


<3H0H, 0$-, €Q09 (3 0901 91319 

«3s 

0Q0IQ QIQ GIIQ1 €01901 


0l®Q 000100 61Q0211 


9 r 


60I6Q6S&QQ Q0 


000Q 0QIQ 60100 0161 

\ ck 


me 


QQ0Q0 0IQ 0iaH9<^9 2I61I0I01Q 


Gll00l £l40l 01619101 


019 


0IQ9 99HI (3 00 § 91319 

000 61§Q ®gj €09 "9IG£yQ2ll90Q" 


000Q 600010 00l§ 


Oltf 


01981Q 0 °G 0 iei 00 ® 0011 

cK m. — 1 ds 


060PQQ 000 90IQ 001010 

— 1 ck — 1 


01i> 


61610 (3 9°0H0Q 91319 

0IQ69I0 9661061 : 0I6W09 010 ( e) 


6l1 010I0Q 96110 

— 1 M M 


mr 


9919161/ €9119 91319 

0010161 60l0€Q02J0 


6]1 909191® 6001 


x e 



91319 99dl 

0£l6irai®0,00Q ? 



00^0 6QI9 09IQ616Q QI01Q ^001 


@I®Q 001100 0IQ 


tfOl 


SI0SI0lQ > 090^: 


Q2J00Q 6^13100 0(| 


611 00000,0161 




90 01310 : 


0 , ollQIGfl 


0J611 0^001 QIQ 




0 I 00 I : 


00161 010® : <19 £1001 00QI 


611 60tQl 61WQ 01^ 00° 






611 Q00 0I0®QIQ 


#e 


900I6Q 01310 : 


010 0Q0Q 000 00 

ck 


611 0400 010 




00 0I0Q £110161 

ds \ 


611001 0S.611 000IQ9 


S--8- 


0IQ000 

\ ck 


90IQ1 0^01 6001 

ds ds 


-8-9 


01310 9Q0 : 1310 0Q1&I 

ds \ 


06 GP 0 Q 00 ® 001 Q 6®<^qi 


~89 


0661 S 02J0 : 


00I6Q 060 60OI6Q 00 


090Q 000100 01610101 


90 


696010 016101 9211 


era 100 10 sol 


9 9 


Q^OQff - *9€J 2616961 992’ 929661 ... 


Z/ff6FQ<Sl (3 . 


: QIQQ® f?Q 





Q€l 0Q6Q€1 QQ0 

©a©ia© ©eii ©©©10, a©©#© Gsa o© ©g,© ©ia©©i o©° aql© gqgHi ©16© qaa gqi©© ©H§©m ©©6©©g 
OeJGQ ©g§ ©19 I OQI© ©0J©9©I 9°9© r GQ 0©° 091© ©0,©,61ld1© © ©96® ©Ha 963© 93© ©1©36J© d°9 69©l© 
aiaffi ©90,6© gG©©©©i ©§©igq ©ia© i 6©a ©g© 9 gq gi©§© ©% g®igq© ©&11 gqi,©©l6Q o' gqgni g°a© r GQ 
©0,3© ai6©ia©i ©©101®©, ©a®qi© ©ai0i®§ 1 ©g, g©©ig© ©90, 60 a6©© 930,6© aiq d©©1 qi©i© 'qief (3 
gisT© ©6901 ©q ©&n©a© gffl4 g©6©al0,6©aiq6©ia© ©a©^1 6®i® ©s ©09? 6©a (3 aa©© a69©©, si©©© 
ag© ©ai0i©g, ©Q0, a°a© ©©601a (3 ®©0,©qg© ©i 4 h ©3 ©9^1 oa©© gqgni gqidi© ai® aiqg© qig© 0191 
©q©i ©ia©l0, ©191 ©Qisai<si©i9> 6© ©a® ©aiai®©i9 o©° ©ai0i®a©i a©a©qi© ai©© ©©I0i®©i9 1 9 00c 
q§9iQ G©iGa©G9©© ©©©i0 ,aw© 1 © qi©g 5§© g©iasi o©° 9050 g ©1©^©© ©©©10, a3,©©l6© a©© 6©io© 
ania ®g© r © 91a© a©qi6i ©®1 q© © 6®©i, oa© q6©i©i©© ©©9 ®©i9©^ii'aq© 6©a© 6©©iqi©ff ©&11 (3 
©i 4 hg© o© si©i|© aieJ©H ©901®® 1 

eii<38a©©i ©1 ©©©10, g©©@)© ©ai©©6ai9l (ipcc)ff 9003 3991© ©6ai4 gqg ©a ai® ©a©© ©4 
©©i®a©i 1 G9s® a©a©G© ©6aa a©©®"© a©©a G9®©i9 i ©^ ©^ d© a©©@ll ©s a'^g©l ai® siGaai ©©iai®s 1 
06© ©0© aiff©i6© o 1 ©^ 69©i© a©i ©©©10, aa©©1 ai® ag© qi©s 1 ipcc aiaiql 9 o 5 cn qa©ie© ©iff© a©©@[1 
©69i4 6©©i© G©i©©i ©9§i ai°a§© ©ana©© ©qiq© g©g® 6a6©6©©© a©gi6© ©6aa ©§ ©©© G9i®a© 6©i© 
©9G9©©i9 1 £J©©8 gqgni a°a© r G© a6Q©©©i ©©a6© qdH a©©i©qg© a©Gaa g©©ig© ©9,1© a®i© ©gs? 1 ©§ 
©4 a6© r ©©©10, a©©®"©© q©i©gi ai® 60® ©1© (3 ©0,331© ©aaia© ©Qi0i®a©i ©r© ag© og© 91a ai®a©i© 
6©<3iisai®g 1 ©©° ©a©ia©© ©ey©9©i© a6i6©ai ©© Gai® ©1©a©©© sielGq!©© ©a ©aG© ad© ©a ©ai0i®§; 
©q©®^ a§©i9©i ©a% ©§ ©©ia®i ®aG© sid© ©^©iGQia ©©iai®§ 1 sas©!^ sii6q©©i, ^G©ia1 ^ s^©q© 

©laaq© o© 0 ^© 1 ! aq®Qia ©§©© 09 a©©®© q6©i©i© ©©©lalff ai® §91© ©1©© ©^,0,1 g©g© © 1©©, 
© 1 ©, ©io® (3 ©061 siig , ©i a© ©©ia©1g Qiaqi©® ©ia.©©i©1 sii©q©H 09 ©%©f| 1 © 9^1 gqidi©© aa ®©s 
©q©iq sii€ii ©9§ 1 o' a©Ga0lG© o' ©4© '©a a©G©© ©©a 1 aig©G© siiq G©a© 'siigs^i©© G©a' ©i 'G9i^ ©% 
©IG© ©SI0©l ©4 (3 g© 1 q©© ©aqi 

a©G©a-si©©g q©H6©id (3 sii©aH©©i si©0is^1 a°a© ©©601© o©° g©g ©1©©G€ig1 (3 ©1 ©©q 4 hi ©a% 
siiq g©© "a©© q©" ©ig© ©aa.©l^ qi©H©i ai®§; a°a© ©©g 0 iqg© q©©H^©i ©a% ©qia© ©ig© 091© "a©© 

a ©©Iff" (Greendex) 36^1© ©9^9 1 ©l©a°© 3QG©© ©IScfH©q (United Nations Environment Programme-UNEP)© © 4 l ©1 
©G©"©© Achim Steiner ff q©G© ©Q© 910, tfo ©4 d© ©IQ© 09 ©©9 ai©©GQ a©Q SI°©©9G1 ©QSlig© 0©° '9©© 

sielG©!©© ©H©ar ©96© ©© ©aig Q©a©i 09 e©a© aa© ©ia.©© ©^isq©© 1 o' ©d© a©G©a ©©a sign ©<^ 

©§.^qdH a^©a4l aaq©8 091 © ©90, S9®S "SI©6IH : Slia61ff Gg©IGQ a©©" ("Forests : Nature at Your Service") I 
09 ©90, 39 O' ©d© GQiai© ©9© - "Our Place Our Planet ..., Our Responsibility." 091 ©GP©Q 39®! 0©° ©SP© 

^©0iG© snq ©i^© ©90,6© siiq© aG©©© ©©©i ai® ®6^i ai©H, ©sp©©i© ©©h sii©q sia© r ©si© g©©i 39 ©ff© 
69 ©s o© '©i© r © aff i siffi©©iq 2i©G©i96iG© 091© %q©i si©gl©i4H i ©a a©G©aG© a 6 ^ '©a© a©' (vicious 
circle)© aqa ©i©6i G9©s ©Hia© ©ff©0sai oeiGaia snq ©ioh (3 G©a aGq© aa©1© ©<^219© q<^a©6i G9i®a©s 1 
q<^agiQ © ©a©ia© (3 sias^q© Gql^ql sn© ©^gqgHi© ©i©6i 1 o' ©©a ai©g© sioh o© a^©a4©a g©©§ 091 
©o©i a©G©a© a©i©©i ai® snq G©a© a©a©©g©i© o© aGff© 1 ©rg©i GS>©©©d©i aa©©l ai® 091 o© 
ai©q© a©G0a 1 snaol©© G®>©©©d©i ©a® aig© ai® 091© o© a©© a©i©i ©ig© qdH 99a ©©101QSI 

a©G©a g°a©© SIIG©ia©iqi©ffGQ SIGO© gqs^GQ "Think Globally, Act Locally" 6©l© ©9I0IQSIIO I 091© ©%© 
Q9S I 09 a©G90lGQ ©l©H g©©IQff ©Q© 1 ^ 91©© ©SII0l®a©l ”©©©10, a©©®"© ©^©9,1© G0IO©I" (Climate 
Change Action Plan-CAP) gia©G0iaH I 09 ©a©l§© ©l4H©q 91® 53,000 6©l© ©ffl ©H0, SIQ©© ©QI0IQS I 091© 

gap© ^ai^o ai® ©ff© (3 a©G©a ©©ia sid1©6© o© g©©, 'Ga©' ao© ©©101QS 1 09 ©©ia aGq© a©©i©ff© 
sii© g©g©i© ©©ia, ©s 8i6ig©©i©1 affo© (ngo) o©° ©ai©©qi©ff g©q 09 G0i©©i© ^ais^o ©©101®© 1 oaG© 
©©©is^a©©®"© ©i©1s9 ©^i©9,i© 60i©©i a© ©a, ©a©© as©, ©a4H0,aaq©, gian, a©, a§ ai© g©gq© aqa 
G0© ©aG© a^© ©ai0i®s 1 ais©© a©G© 099© G0io©i© ep©aa 99119© ©aa.©l£t a©G©a gqgni gqidi© 
©aG© o© 0© aeia ©©9, a©G0a 1 099© ©i4H©qa@©© ©i^©6© a©i a© a©©i©1 ©©ia, affo© (3 ©H§©Gaa 
affl4 q6©i©i© ©eii a©a©i© ©®"g© ©9 ai9©©©i (3 ©9,1© 99 091© ^ais^QG© ©®1 G96© g©i© aiai (3 ©aig 1 

®®g, aa©1© o© a©,, Gq©Gq©©, ^G©iq©, g^o© (3 ai©4 996© a©a© ©q©i© 09 aGa^i aa 1 © G9®i 

SiqQ.HQfUQQ^ 1 






GQ,90?? 

<k \ 



aiOffllCt 51GISG 



99i©o>, 

919© 999,1© ©961 ©©69 i "91319 9©9" 99 
691© 9©Q©1 q®Q9Q I ©%0©©6© 9 691 99 ©I 9106© 
9®i 9©oi©9 i 9ig 9 g%%9©1oi©© ©eg 2110191 gig© 
9°q,Q61© I QfillGQ 99 69I©I96© , 90©l 99891© 9 
9© 96© ©6© 211® ©191 96©9I9 I 9©I61 691© GGFQ9I© 
96© I 061% Qi^i 219690; %0, 091 910© ©9©6© G©G© 
2119© I ©19© ®l 9 G99 GO ? 091 GO 611© ©061© 
6©IQ9lO,, ©I9G9 , 9Q° ©61I090I96Q 091© 96©H© 9®J 
go® I 96©H© 9 0 9,Q61© 9S9 90© G©9© GO 21161 90211 
©I 969, 9©° 091© 690©9I60 691© 219090 99 091© 

ck ck — 1 ck 

2IST 9§9I© 9HI©© 69IQ0GO 09° 99.I9GQ 99,1 (3©0IQ 

ck ck ck <b <o 

9 6010016© 091© ©9® 09° 2161© I 091 96© 96© 996© 
0©6il ©69 9 o 9l0©1g,6© 6191 990, ©1091© I 96©H© 
g°q,Q61Q 09 6©0I© 9ffo«fl, g9G£y9GOI9l 09° g©©, 
9I9©1©, 9990, ©160 1 O^ISf 01 GQ 91^91, 2119610’ 
6©0©1 ©Q1§il9l G9® 09° 69IQ© 9% giOOO 1 21101, 
2II0I90I© 94 ©©01© I 211909190’ 2I9Q6P 960^1© 

\ ck Cn ck — 1 ck 

219©© 9ldQI9 ©61I0S? I ©61 ©1 ©©61© 99900,6© 
GO G© G9 G© 99 63. ©%%%, GO G© G9 G© 91 © 91 ©1 O’ 
9109001 99 901© 96QQ0IQ, ©06©I©2II© ©19 2IQ96fl , 
6060696© 2ig°61H 909©©l giO©1O>99>Ggi9©0l%Qg]0 
691© d©l£1IO,1, GO 9 990,G© 099© %9© 90010© 
2II96I9I60 981© ©0S§, 696191© 2119610’ ©9© 99%% 
d0HQI9 ©61199 I 69IQ 60601© 2!06©ld : 

(?) 9001© ©G©9Q 9® 0©l%l 

( 9 ) 960H© 9I9GQ 9IQI 906© 6906191 000 2II99J©/ 
0QI90© 000 ©9© ©196© 0906© 90161 0©%l 
(cn ) 6961© 2I9H ©l©H% 9Q0QI9I6© 9©l6i© 6906191 

91310 9001% 699 ©l©H© 90901, ©0910,00° 
6^1310© ©l£fH©©!9© 99Q6TI© 319 921% I 
(tf ) 960H© 9^66196© 91310 0096© 699 9^01©© 

90161© 6901, 6©0© 09° g°©HI© O© 99Q6T1 
991©,© ©2©l ©196© 90161 ©6© 0Q© 6©0© (3 
9100% 091 06619 9I9I0H ©©91 I 

(&) 960H© ©921© ©GO© 09° 91©%©© ©IQG9©lG© 

09 9001© 919© ©©91 9ldH©l90© G9® I 
(i>) 9G0H© 9I9G© "O 919© ©9, ©9© (3 ©0910," 

©9GQ 09 690I0O 90161 ©QG9, G©G9 211001© 
09 9199% ©9 9© 9109,901 9© G9IQ9IQ9I 
G9I© 2II61I I 




(S>) "2119 (30611© 61©, (3 9QG961" 2ldHI0 s G© 6©0I© 

9©9 61© 91 ©©©I©9I9IG© 99961 G©I©9I© © 
© 99G09 G9®S§ G9 9I99GQ 9© ©I©61I9I© 
9QG9© 9G619S1G’ 9101©©!©/ 6©61l 9©I61 9IQ6© 
9I0©0> 99GQ 9Q6961 9G©09©I 9® 9I2IIQI 691© 
G9I© 211611 I 

&&&Q 6QQQIQ flQIQ 

QQialq qei'i (Qgisqff qwiq), 09.0.9. 99/©©'//©6|, 

©0 r /, 9900©/ 

9°9I9© 991©%, 

99 ©I© I ©S99 0G© 9©l©% G9’9 6 %l©1, 
9oee*©9SSI9 99© 90©l© ©6i 90© I 9191 %9G9I6J 
©© 0191 99%G© ©§ G©9§ I 

(S©OIG© (3©2II ©1916© 2I9H G©l619 9S1I9 90©l 
9©l© 91996191% 6©0I 91319 0©IG©9l O© 90©l© 919 
G©9© 0191© 9I%© g°9l90l ©©IQ© ©IQS I 211961 ©611 
2II96IO’ g°9l90l 96l©1 9^,% ©I9G© ©l©1% 0611 
2II©©1©© GO06© 9©I6I 9196191 9S1I9 90©l 9061G9 I 
09 G9 9S,© 99 91319 99©© 0©9I ©QIOIO, ©101© 
9I9I9H 99©0 091 G999I9 I ©6119© 9©% 001 901© 
99919© 2160 I 

( ? ) 9619©8 061G© G©l619 Q6fl9 9’G6I9I9 I 

(9 ) ©©I (3 d©l 6FG0I0©© 210,^1 

(cn) 6FG0I0© 9dH 0661^, 9G© I 
(^) G©i619 90^99%G©9SPI99ftf ©16191 9l©0©ld© 

690191 9 I 

(«) 9S9906QO©ld© 6PG0I 99101 ©91 %6JG© 9 0©9I© 

9’S?I 919 091© ©6119© 919 9® ©Q9I%?I9I 
(i> ) GQW^O 1 91© 09 99© 9910199 0191 9dH 219,^ I 
99 r 6iOI 2IQ0I9 GOI© (30211 9ldH9 99HI ©%Q 
9I0H9S,© ©l©^^©© 9I0H 9S.© 99 99©0 G0IQ9IQ9, 
G9G0G9G© 2119 90©l Gg ©l©1% S.©© 9©l©0 9©©l 
99 99©0 G99I 9Q©I© I 09 90©l© ©61I9©9I9 9® 
©©91 91© (3001 91319 0©IG99l 909 6991 9©©l©l 
091 G9G990I9I9O’ 9I©I 90©l© 2119© G99, 2II96I9I90 5 
€19 9ld9l 9dH go 3 ©©! ©IQ ©©9 I 

677 67679/S £7 0/0 

QtllQGilSIQ, 9.Q. QIS16CIQ1 ^0, 090/ 

* 9I9IQI9 GOI© G9’9£y©1, 9 0? <? g°0HI 09G© ©9 
9©I©I9© 9IO©1%90I90 0G9 92II0IQ 9I©9I 919 I 091 
2II0I91 9 O 0HIG© 9©I61 ©©109 I - £7 °0/©0 

— ©SIG ©©%- 




G0,90?? 

<k \ 



a«EJ9i @ adiissisi 

G*- 

*§€1 eiQGQSI WQ - 

H 

Qg]Q6<ol Q191G Q <6l<£ 

Q6GPQQ ClldQ QQ 0/67 

Qia-(aaGo)-g/€i : £100-00, 000-02101 : 

ck ' m / n n cK ck 6 ^ 

aa9l<^-9GQ,0 (QQO) -909,0% <31I<Z?H <3 ©isd- 

%0QI° 9091 9910 I - GQGQQlq, GiaffSQ 

990 09 90101 dQ 999 dQOl 9101 Q96Q 
£1011010 0Q £1199 I 0=06Q 0Q6961Q 9%0 90 9K?9 I 
99 0Q6961 £1990,0 6QIOI O 910 (3 0Q6961 OSII 
dQOl 9I0IQ %Q9I 9IQ 96j91l9l 9600001 93, 0QI 
O 0KI 01' 6960 9109 0I0Q 09010 69 09QIS0 
0101 %9g,Q=9 0QI0OI CTIC 0gf 9S9 C ?CS>9 9901 
00, # 0 9K1 ^069l9OI6QdO§,0 0IOg o Q9IO9 

9Q6961 99,001 (United Nations Conference on the 
Human Environment) 6Q I 699 9001% 90 9Sf 00 
• 8 - 0IQ06Q '90 9Q6961 999' 9100 0QIOIQ9 I 990 
cn 9SlQ <9 9990 91^1 8101 - 9 o o r - Carbondioxide : 
Kick the Habit - Towards a Low Carbon Economy, 
9ooc-Your Planet Needs You : Unite to Combat 
Climate Change, 9 o § o-Many Species, One Planet, 
One Earth I <T 9Sf <19 0090 916)1 6909 Forests : 
Nature at Your Service I0IO9°Q 9 o ?? - 9 o 90 9900 
'609 99dOI 990' <19° 9 0? § 99910 ’£IIQGfl@0 
£1Q611 9# QI69 6919611 0Q9 I 900 Q00996Q 
60999dOIQ 99®i 990,60 SjSb^ 9001 Q9S I 

9°90 0Q9 Q96OIQI0I0QQ0 0l9066l0l <19° 
£19900 dd'efi'OO 90161 6919 9619 0190 9999 
6910909 I 0Q6961Q9O0 01909910,0 9°&l 9009, 

-QBIO 90S- 



69 OS <19° 60999dOI 019 QIOS I 9=069 £1190 

9101,919310 0811 91909 Offl61 910 0ai9IQ,®i9d, 

<£> 

010OQ9I0IQ1 0119 9Q 900 0l9O-£1O00 6991 
99IO0IQ1 91931 <19° 00 0811 £101 99I8IQ 90^061 
9Q 91000 91931 09£Tl3> 69IQ909 I <91 010919 
060 998191 0100 90% 916191 9Q 690S ! 

961SQ £19Q61l90€fl 0l£fl00l9 6919" 98191Q 

ck <0 ^ 

910,99 9Q9 0 3I ( 3 9Q3I06Q 9%00IQI90 9Q9610 
90§ I 0O9°0HIQ 90 9® 90S <9° 999 000,0900 
01^109 69% 0190191 99QIQ901 69910 9ld1 
690S§ I £119 QI01Q OI06OQ-£1O00, 9IQ%Q0I 
000a Q9 090101, ©9Ql , 9IQI919 9Q 60600 
£130 <9IQ 00Q O0I9Q61 6O0OI6Q <0 906Q 
610000 £109® (3 £19Q 906Q 9Q9°ai , 60999dOI 
0811 906961 £1900, Q06Q <10 90190 ( 3 £1990 
9919310 910 69 OS I %9606]Q 99Q 9d1 <9IQ 

£101 <0 0^,0 9^IQ I 960 <9 £1306Q Q9219I £19°01 
00I09;6Q £1999; 9§*S, 93,0 01909 9000 699I6Q 
0109,0001 00=0, 901019 0811 £119010099 9003, 
69 IQS I or 0I0I6Q 90Qig,IQ 99IQ 99 969^ 0°00 

ck — J — 1 \ 

0I909Q9°01I 9091 9=06Q 9^69IQ9IQS<I0 '003, 

<b • <0 

9l9' I 0199101 909, 00910,60 £100,9001 <9° 96] 
0I90Q 9QI96Q £1169 90,9161 69109©^ I 

9619 6969 9 9Q9°ai6Q 909610 £1161910 
0919 0QS, <91 9Q9°aiQ £101 £1°61 096Q O00IQ1 
9019 90IQ9 I O0I9Q61 9Q9 £1ld00 09 961101 

— 1 M k ck (b — 1 

96£y099 r 0 0191 09100 9® 69 0 0 610,10,0 91 
99Q10Q61 91 90 £110 001610,0 69l0dl9®'O 0019, 
99060 609 99dOI 919 9IQ9I 0 9IQ 690S I 
99I06Q 98 Q99I0 6960 £1169 609 0 9Q0IQ0I, 
91991^1, 0l§Q,QiO!^Q, 6190, £1100^,0901090 
9IQ Qfi&l, £1601 (3 01^9101 90 £16000= 096Q 06lQ 
008110, 6999Q '9Q690 6990' ( ecoservers)o 01% 




sii6Pi 9%9d g4di, aai - g’oqo, 909Q9i, 
qi29i°3, ©lad 2112 01081101 6990 qepiQ 9419160 
siiq oo, Qiaioio qcpi ooeii'S, 6390 siiq 9Q699 
qdn <9102 69io goaio, 9 Qso Q 62; 001001 
q 41 6saqo 21190 go<ai 22i§, 63290 <2 9Q699 
699 99160 21190 00*11, q%0 2112 % qsi 0021 <9° 

6QI9 00,9,9 (3 0QI9Q96Q 3219.9 6291 39 21I9Q 
960IQ130 9IQ 69IQI9 69I9I081I21I§ I 9<^9Q0 910 
( species) Q 0l9G? 99190 9G).§, (extinction) (3 9<^ 
0I0Q 0192 Q269O009 3°gHI9l3 Gaig" 21I9Q 

\ CJs 

69 090 0l 900 4*1160 9*11010 QOS, 21169 9<£ 
2ig4dlQ 3^<Sll0 69069 I 0l92 9^4 60999901 
9 190 0IQ9 I <19 999,1 219Q94019,, <19 30 
219Q910, 9IQ9 9QQ, 0l9 9109 909190 6991 

ds Os ds cK 

21990 i <191 9iqi qds 910 90100 6909 1 qQiqo 

910 9IQ0IQ 00 9«& 9*19210 9Q 99 Q90Q99 

*H ds \ ds ds 

010 9Q629I 99 <191 9910 I qiQI99 <3112*1 09190, 
913, <19° 99 O4<0 Q09I, 69199 (3 99 09 9^0 

09 0I96Q 9Q 01901 9Q '9Q9°aiQ gi&T 
609999010 O%094 %99l 0§§ 1 ^OQI° <I9IQ 
gQ9l 21190 ©49*1 I 

3l90 91909 999 096Q 0<4O 90 21919 
21Q99Q 9Q0OOI ©4© 0169 991994 - <91 <19 
09199 2199IQ9I I 009 O <31*1I 96<&I09 <19° 909, 

010 019, ©CP6Q 91909190 09*19 6910“ 6QI0Q 

9l2<4l9 99 ©19913, 93QI0Q 90 (3 90S 90 2I9SI 

9CP0 69109109 I 099*1060 990910 IQ '69 > 0QI 
\ — 1 <£> 

9600' 91 9099,1 0169 999 9 2l£]9dlQ 9^010 
699 0191 9001 9Q9I 999 062 I 609 2119910 
0OQ91 91901 0169 Q0Q909I (3 S|00000 
62 <31099 ( mangroves) , 999 99^ (9CP0) 0169 
999919, 99190,, 94 (3 949010 9409191 <9° 
919OQ0I9IQ1 219910 6010161 0811 990190 6QI99I 




0963 21GPIQ9I9 69199 910 9^90 (rain forest) 
9Q 91909 Q09 <913 21199*19 I 

2IGPIQQIfl 6€1I8<§1 QIQ 

m & 

690(369109 396Q 999919 60I6J(3I0I0*1I§ 
( Gondwanaland) Q <19 21°9 8101 12100*121940 24% 
<2 9409191 909 9^9 69l%9l 913,0 906QI9 
9Q (30 91 Q 90 9 9^9 218960 320 94910 
QQIQ81K I 9909I02189Q %0l@i0 000, 0SF0OO9 
919199 9*19SI <19° 90910,0 ©181 2119 969 9 0 6010 
60999901 24% <21 <0 0*^094 2180 91 <20 9,0 
(hot spot) 0169 9Q990 I 60910 qi<0%9Q QQQ 
9l9l <19° 62101 0I09Q 9l4OHI80 92 3°Q0 09 
0I6GP3, 9900 2180Q 9099191 Q06Q 219§0 <2 
2180Q 2IQI2I0 9199 94910 6202 § 9 00 q.q.% 
9 000 9.9. I 9%08 <21 <9 9910 219SI3Q 2180 
(ecotonalzone) I 990910 o409GP 992 (massrif) 
Q 2IQI2IQ 0901 910, -8-3-0 90Q I <210 21690190 
2199 0l<31 O0I92II 2180 209-94 QI06Q <9° 99 
01*31 0019211 2180 000-949 QI06Q Q2§ I 90*108 
21I693.9Q 0101 2IQI 000 <2 2180Q 900160 90Q 
9Q9I9Q %00 90 020 62IQQ22 I <21 909910 
( 3 021 90Q <9 OQQO 0g I 990910 69996J0 
9°Q09 2180 (Biosphere Reserve)6Q 0OQ 0l9 
q§0l0j2l4OQ990 ( northen tropical semi evergreen) 
9CP0, 000 olgqsjQlg, 2ii4 94910 (deciduous) 
9CPQ, 9a 94910 9l4ol!^ 9SPQ, 09 910 ( Shorea 
robusta ) 96P0, 09<^9 (3 Ol 99 6i0l0, 09<^9 
(savannah) 2112 Q22 I 

<0I6Q 210*10 ?OS>9 9I0Q 002, 9I0Q 
2190^ (orchids), §9 0I0Q OOS^OQ, 9d 0I0Q 

3Q199 <9° ^9 010 Q 9,0*191^1 919 0%2<3 I 

—2^10 2QQ- 



G0,9O§§ 

<k \ 



2i69%94l 9i6i1s? g°0ii Qgqigq 061100019 i gp4, 

21 §0 2119 009 O 9° 9661908 01090CP 9I0G? 00% 
21d0l°61 SI00 0100 Ql9 (endemic species) I 090 
0l0 211630211 9 1 QQ0 1 ( Arttheraea mylitta) (3 SII6SQSII 
9I9 > 2II ( Arttheraea paphia ) 6090 619091060 9 
690191® I OOI60 01010 91l<ag o 01l0 SO 90610% 
21d0 919 019 0%3® I <IOIQ 0101 9°01l 9d1 999 
9d1QI00 000160 99ldQ I International Union for 
Conservation of Nature & Natural Resources-IUCN 9101 
9%0 99099, G 6091 (vulnerable) 0211 9G?0I00 
0100 0l9S? 0IQ0I60 <19° 01001% 901019 21100, 
§CS>9, 69010-160 21®6f® 21600 0l9 61909100 
91901 I <IOI6Q 6919SPI 0Q61 (3 900 9S0 00 
g^MIGQ 6961191211® I 900 % 21d0 0100 ©1gd1% 
99 61909100 210109 966190 I 091910 69 ”0100 

ck fll H ds 

910 9910% 60 90, (30611 910 (3 9SP 0211 90IQQ 
09 21°61 910 6190910 6990 I" 

0 9100, 2180 60 09 2101 <10 96110 09 
9,9 <19° § 0,000 0 | 0 Q 000,000 010 Q a 0 i 0 i% 1 ’ 
CS>5> 0100991, §9:9 0100 0d000 0gi0 9l9SI0 I 
WWF ( 9 OOd ) 21Q0I%1 901019 9°01l <19° 2194 
9010609 0§%g4 09101^2180 69l4(3 00 99990 
009,0 90 0001% I 216091 2180 0169 900610 
6002160 %®l 99I0%0 910 9S 010 2196!, 099 I 
21961^ 2180 6921100 0SF0 001, 0§0 9910, 61010 
<19° 99961 9101 6961 90190 60109 I 991 210190 
9000 <10 960109 218060 9 0 910 § O 94 0060 
CflSO % 21d0 0100 009 (3 91611s? 21199,10 0211 
0<§0 0019109 I 94 99I0%60 <190 21600 96491 
2180 009 600010 <169 9 90S 6010010 I 690 99 
&IQ60 921910 9% 210611, 21%0 0211 900 91611 
0%2160 6910 96]I9 0019109 I <10 218060 9190 

-91310 9QQ- 



919, 0S 0100 0211 0l9 21199,10 0019109 I 01' 0060 
009 21099 90 91 9490 ( leaf deer) 91 90000 
96J0I0 ( miniature muntjac - Muntiacus putaoensis) I 
<1010 0001 910 90 - ro 69.9. 09° (300 § § 0.01. I 
<101 6009 921910 9901% 99 90 I 0I'90I 21%61I00 
940 ( Arunachal Macaqu e-Macaca murtzala ) 9d1 
<10160 21199,10 0019109 I <101 00 § 00 94 0060 
211990 <10910 0211 940 010 I 

<b -1 

9990 6009 909°ai0 01906001 990 I 

<b <b 

009°ai60 990 0 219&I 9019,009160 <1010 09%o4 
%00l 009 I 60999d0l0 SO g©610%21d0 00160 
0091 2119100 0S100 9090 91% 9 O 9090 00 00 
9I996J00 910 09° 001 961 0960 910191 0601 990 

ds ds M <b — 1 

9109010 9069610 69100 0%219l 21CPI00I90 01% 
§0 90610 9^,90 9101 219661190 60IQ2IIO I %%00 
99%60 9109100%0'of© 21SPI00I9 909161 000160 
0CP09% 691% 092191 21CPI00I9 909161 2ld0 I 

999% 000 091 00910 0l©4l 9619 91060 
6961 009, 99(3 21d0l°61 99%60 001 6619 9%@160 
0 90161 916021 10 I 999, 21199 990 9619 9910 
0000 6010 0091% 909610 09° 60999d0l <§19 

90 90%S?0 999110 6010910 I 9^90, §910%, 
961,9010 9409101 21190 %090 0091 00 990, 
912190 90699 I 0091% 0094060 0GP0 9%0 
90094 219910 099 I 909 01499? 9060 0§,00 

M dv — 1 V \ V <0 

96190100 21%9I0 6991 0%9 I 0I'0 %09l 0%0l I 

091 99 6919611% 90161 (sustainable development) 
0960 %%0 6991 001® 21196110 I 

60186110* QQI61 

96J0I6J 09610 ( Brundtland Commission, 1 987) 
906961 G 90161 0960 6002(91 9®91 21091%! 
”2110191 90 0400 0 0 2119 010 01 0061 0091 




00 , 90 ?? 

<k \ 



9102140 9<a ooq 0 GI 010 Q 01901 0Q9 oQ9i" 

("Development that meets the needs of the present 
without compromising with the ability of future 
generationsto meettheirown needs") 69Q9 6019919, 

9010 i 9100 g°Q9Q 906919040 21910 2iq9®q 

9913.9 0Q0Q0I Q06Q 0000 94931 <3 01906^01 
21ldlQ0 I <196919 96049 699 9%g094IQ 9(|0l0 
6909 I 69 9§% 6019919, 90190 <10 900. QI69 
9961 OQI9I09 I <191 9I9Q OQ9I 699 0^91614, 

69602199.9 069' I 9°99 906919609901 Q9I OQ9I 
(3 69994 919 OQ9I 006® <1910 909^0 2119940 I 
02J6Q 99§ 9941 9°900 SI0Q 909^,211^0 210910, 
0Q699 21999,0 0OI9QI 9 IQ SO0Q9 94931 99 
91000 9°99Q 9°Q99 2104Q 0%O04 I 

91910 QIQ06Q 90(?9 90101% 9 6900 99 
21169 0910 0IQ9I (3 9010 0IQ9I, 01' 01% 2190 99 
O 01^91 94931 096Q %%0 92119 10210 1 I 6990 
999,6Q 094 69960 6019919, 9019 OlO 9900 
2101 6910 09I9KI I 006QI96Q <191 21^199 90101 
6900 21109 69102101 I §9d$ 099I6Q 21 2T9 1 S.1 00( 
%0@0 (George Ludwig) 90 6902160, 21169 OCPO 
9°99Q <I9Q 0169 906910 OQ9I 9699, 9I9I9IQI 
”2119191 90 094 69 00 %99l 91069 6900 %99l 
<169 21169 91069 I" IUCN 92169 6019919, 9019 
2199IQ9I 9000 OQ2160I 9^0I§ 0990 OO9°04I 

-J “cK 

09,9,9, <31194 0QI90I <19° 9§0 <I9IQ %%O04 90 
0169 969001 OQ2160 I 00 ? d d 9 Q Q(3 0 OI606QI 

' 9 Q 0 l 93 , 001 ' (The Earth Summit) 6 QdlOI 9 § 00 lO 

6991 9 > 06Q 99 99919,0211 9% 699 6019919,010 
009,0000 Ol44Q 094 0169 099 060 I 99 9°90 
210 SJI 0 (World Resources Institute) 210^919,1 
6019919, 9 019 Q 0IQ60I0 090 909 6909 




919100 , 212160 0 0 , 0Q69919, <19° 09§994l 
9°000 qSOOII O' 90999^ 00 2li9IQ90l 91 
901900 0ISI 9191 0Q6Q 0<4 q OQ 90 0 6996Q 
9OI0Q 999 %0 09° 010 0211 90 O%09 
OQ699 I 6010919, 9019 Q QO^OI 010 0Q699 
9°0OO 211000100, 09§ 9SI0Q 9211921 069,10 
09° OO9600O0I 93 2104Q 09%04 I 

0Q699 9 Q9I 010 2110 6996Q 306910 93,001 

Os \ \ 

04% 60600 09690 O2II0IQ2160 0d4 91000 (3 

999® 0169 21100 099,0 OQI9IO O 2101 I 6996Q 

OCPO 0211 904019 9°Q09 2119 010 0000 21IQ06Q 

94931 2101 0% 0999 0QI0Q9, 09,0,9 0211 <§19 

010“ 04lCP 21100 02101 I 00 0d46Q 90,19,0 (3 

90Q1OQ9 60O6Q 2110 699 699 21000 0Q§ I 69 
— 1 \ — 1 

93% 9 00 g°69ldO 210919,1 909I06Q 0Q699 

9°0OO 904 dlQI Q§§ I dlQI tfTA 210919,1 "The 

State shall endeavour to protect and improve the 

environment and to safeguard the forests and wild life 

of the country" <19° dlQI #? (g) 210919,1 It shall be 

the duty of every citizen of India to protect and improve 

the natural environment including forests, lakes, rivers 

and wildlife and to have compassionfor living creatures'. 

dlQI 9?6Q 'No person shall be deprived of his life or 

personal liberty except according to procedure 

established by law' Q§§ I 0I049Q %00 60l4 § d d 5 

099 16Q 6Q60IQ 04I60Q1 0I00IQ 90IQ 0Q9I 
\ 

2199Q6Q <19IQ OSfgi OQ ’099Q SO 21000 ©19<S 
0Q699’ <19 2190IQ6Q 21<3<S))a OQ '0990 904 990 
OQ9' ('polluter pays') OlO 0100 OQ9IQ O6C?0 
690S§ I 0IO49Q 9691© 0410,109,60 0Q699 0999 
<19° 6999191 CP 00,91 00 6060 96000 (3 940 
0191 <121% 33 69Q9 I dlQI 2109I6Q QI§?Q 

-9S1I0 90S- 



GQ,90?? 

\ 



012109 Q^QH 6909 ( ? ) G03ldlQ€1S? 9l90Q 010 
9® <19° (9) 6QI9G? <3119 HQ 0109^9 39 00 0 
GGqi&H 9H9SI 9Q9I I 

QBI0 (3 Q0Q99HIQ 21000 GPQ6Q QQ690 
0980 (3 21980,0 00,0,0 QIQ 0010,019 QQQ^ 
6Q09 I 2IIQ0 99190 0169 0199 9 6Q9IQ 9IQ0 
6Q09 99^9 0109, 99060090IQ 2IQI9, 010199 
90Sf9l <19° 9HI09 ®9lQ 0211 QO>I0IQ I 01' 901 09 
000.6Q 0Q690 0°0§ r 0 0I0QI009 90IQ9 
02II0I00IQ I 0Q690 990 0199 2I90Q6Q 211000181 
<19 IQ 21190 H9 I 9SI 19 (3 Q8Q99HI, 0IQ°0Q9 
0Q6900°090 ai9 , 0Q690 2IIQ0 <19° 0Q690 0019 
211999 ( Environment Impact Assessment) 9H9&IQ 
0Q0CP0 (3 2IIQQ90I 09 0199 2119 Q06Q 0008, 
Q0I 9Q0IQ6Q 01909 0°09 , 69999001 0°Q80 

— 1 <b 

09 601801 8.99I0Q 00 0I9IQ 6QIQQIQ9 I 0900101 
21109 69Q2I9I 2IQ<4 69999001 <19° <19 9l9Q 909 

Ck ^ M ck 

£]QS0 Q09I 2II0Q 0Q0 9619H I 0Q690 990 0199 
2I90Q6Q <19 9909 <19 2II?0Q9?Q, 019909^ 
990 9Q 9690 0Q690 00 2110 910,0 988,60 
06009 6Q9I2I0QQI4H I 

Qsaeq 0000 qiq gqiqis ... QQ699 i 

—'6 \ ck \ 

■ 

q.siiq.q. <]qs/i, erie-eo?, oqiaqi, 

QQ6G>€IG)-9S<?0<?&I 

961 QQ6961 990, 90??Q 9®q9Q 

“ZI6)€1V ZIIQGIO’ 609166)099"® QQ9Q<I' OWIQ 

— 1 6 ck 

0^61 Q996Q Q§§ 0990IQ <79 £/g4 OOIQIQ. • • / 

9 / 0 / QQ69O0 90 eo oidq qi&qhqq 00/9 

QQ6Q 661® Q&96Q Q§§ O0 1 I0I6)I' 99000 
— ' 6 \ 

( Nemesis) ...I 

- 0°QI®9 

-QBI0 QQQ- 



ae§6i§eiQ :G0iGi6QiG 

— ■ C> cn ot. — ■ 

6)&0qQ 00V90 6)8) 

2110 02191 900 1 <19 IQ 9HI0 §9 ,98-9 9.0. 

<b — 1 

<19° 0 2191 0 SJQ 2118,00 010, S~9 0 00,0 9Q r 

960100 Q I 2110,000 90 00 l 8 ,l °0 % 2109 (s>0.f 

QI0) 99 9IQI 21090 I S9 QIQQ 2118,00 010, 
?^r,CT195),000 9*of 9.0. (3 99QI0Q 2110,00 018, 
Cfli>e, 9)90 , 000 9<5f9.0. ia9QI06Q 90001,0191? 
09*0, QQQQl, 00H680, 000H9I, 0%Q0 2119 QQ9 I 
02I91Q 60% 2ISQ6Q 091091 9QGP 90,14 2I8Q6Q 

90H0I0 69IQ2JI<] I 99QI0Q 00901 9 9 QI0 (3 

<6 • 

099100 00901 Q|0 2189 9QGP 9IQI 019 

69 IQ QQ2IKI I S9QI06Q 9Q0 ) Q <19 %Ql90 2II9IQ9 
906010 91 08IQ60I0 (glacier) 99I0K1 I 

Q§9lQ 00Q ONQ 9QQ Qiq S>$ 00610 
§06019 q6Q <ol§9 6010 Q§S / 9g 99/, §9 
£ '119 QIQ <79/ ®9Q <79 Z10Q9 I £19 00Q, 
§06010 0QQ0KI, 0i'6<S6Q 009 Q@0 Qiq 90 
O0Q 99 09 IQ SII61GPI Q§§ ! - O°QI90 

i^6QIQ, 2JI60Q9I 0600 2110 6960 1 3 690 
0l00dl9 690 I 0l00dl9 6900I0Q6Q 01099Q 
0100101 -90 0 -cn^ 901 60Q02I0 69IQ2JM I 

— 1 ck — 1 \ \ 

2110 QIQOgd' 0lS0dl0 690 I <10 16Q 69609 

— 1 m — 1 

OI06Q 010Q0 6Q 0 0 00 01 00 10 1 -9 0 @01 

60Q02I0 69IQ2JKI I 
\ \ 

9li^0§0Q 0100101 2l0Hd9 0Q0I06Q 910 

0IQ6Q9Q®,Q00 0O0 2l9aidlQ0 96Q I 60 0 218905 

<6 

0100101 -90 0Ql%900KI 60OI6Q 0li^l§96Q 2191 
99901 9QGP 2II9IQ6QQ06Q 06? I <1919 0SIQ 910 
99Q I 90100 0100101 90 Q96Q 09^091 69IQ2I9I 
9Q0 1 0Q6Q 00 9Q0 1 06? I 2ld9 9Q0 ) Q 010 0IQ 
9Q0 > 09I 0I9I0Q dlQ0 96Q I 




GG, 90 §§ 

<k \ 



0l0 0060 0109101 09 00916160 9® 016)60 

— 1 in ds — 1 6 

am 9191 9191? 51191060 991 6916)2191 9009 00916) 
0160019 I 60% 091069100 690h, QS 999? 0166) I 
<191 <19 69)98999 09OJ I 909> fid 1 ! 99960 980 
69I6)21I<] I <19 9Q9 > 99IQ 910, <19 990l°9 093,0 
0000 69910KI <19° S19£l3> Si°€l 016160 9? 09£JI<I I 

9 969 19 Q 00,9® 69IQ&IKI I 9IO,96i®1a, 
9190191 09IQ 0§n 91061 I glGWI^GQ Sld9 9 O 0H0 
906919 699919 069 I 9^0 Q1061HI6J60 009d 

— 1 *- ck — 1 \ \ — 1 

6910 9? 010, §0,000 09106910 QIC? 0IQ6IKI I 
021910 § 00 99^999 9969109106? 00% rd 099 
511^19^91601 5101 9? 9? 96119611 906919 0060 
Q100HI6J0 0009*110 019510 (s >0 9.0. 001 ) 



906919 1 <I060<% QG*© 0060 2191 06P99 
— 1 ^ \ 

( Rungbuk) 996919 9§ 9.0. 091 I 01 00*11 %0 
91010,19 (Quarayaq) 919510099 690 9 690 9 010, 
% 9 $ 000 I 

9969I00I06?60 69)619 91611 690IOIS1I§ 019 
901 <191 0960 69)619 99001 9^ %<I0I9 I 6969 
0*100*1l6J,g 69699 0? 90691960 66)919 01010, 
09 696990 gd'lQ 9^ 69IQ£JI<] I 990909 010 

ds fli (& ds — 1 d\ 

992(91 6969 9 9 969 19 60 6910 6910 0190160 
6909^211511^ I 690160 91099 99101090 61910 %S1§ I 

919, 06J00 9199191 519Hd9 9 0916160 919 
01060 9910919 69IQ2JKI <19° 9910919 91061% 
9969190 9§. 6910 6~9 £11000160 99161 009§ I 

— 1 <0 — 1 



511019,10 991^ 019210 (?9 9 9.0. 00l) 0109 (3 
010 0 dJ H 9 *@f1 9511010 919510 (s>5> 0 . 0 . 00 l) 
SlQSj® I 6969 92J910 91^90 919510 6909 $§$ 
9.0. 6901*1 961^ 0iqd £pg9 (Lambert-Fisher) 



51160 69 0 9219160 919 0%69, 9191 <169 
6900*190,60 5110 99/01 61§0 919160 I 6969 9£I00 
51999960 92191 9 o g0 r 0 S1d9 92IH 9°99 9091 
910 00910 69^1 5191190 09§ I 



9069190 9^ 9 o 90 r 69 <19 69)09 099 969611 6019 9211 099 I 51609 ©d 06d 60ld<] 010060 
69169 901 60 6U 90102101 I 0I'0 90,9 990 ©d I 69 0101 90901 (3 96910, 996960 0I'0 9999 99° I 
91960 066J 6O6PI (3 60I0KI 06160 99 0191 09121 600 69 9 060 2191 019 905119 960 69^.16? 06 00 

ck ^ • ds ds 

60 02101 I 5110 96190 69 919160 0%210l I 00190 I 2160 69 60^.1010% 060091 910 91869161 910 51600 
6001 I 69100 919 91001 019 I 0iai 9060 2191 099106?% 00 9°09 90 60^.1010% 6901 I 0I'0 0191 90 
51192(01 I 6ll0 009 69 > 09 6910 69 01901 I 0191 51019% 69 94001 51009 901 I 909101 00160 90 90 
910211 6910 902101 I 69160 09960 69 000001 I 01' 51109 09 5119901 I 

09 QI6F00I 060 69 69001 51191060 %9I21I0 90 0^ I 01' 01091060 60^.10160 661102160 I 69 ©d 
S101d9 001 I 601001, 90511 9 9 610 9102101, 0619910160 60IQK1 0161 010 03? 01021601 S1d9 00160 

— • ds ds ds ^ ^ 

9d1 690160 909 0 69 02160, 60^.1 095110 0016*0 9101 0I'0 001960 992160 - '05160 ! 06106? 00 

ds ds ds *-i ds 

010 99 01090 I 00 910 960 06106? S1l6ll9l0 0109 I 6069 210*19106? 980 , 0$. 90 9091 010 06106? 

ds M ds ds &s M ds 

0I2I0I 909 I" 0016*0 91016? 9211 060 0001 I 69 51191619 919 9ld0l 901 - 69 0610, 060 900 90,10 I 
<160 900 6909 60, 090010160 9% 03? QI09§ I 901 9010 6900 I 060 <1 019160 69160 21§l 0191? 
05110 90951, 90g,6?0 980 9 0 699 I 

000 690 00l9> 900 9016*0 0ld0l 061601 016? 90,1% 690160 60160 90GP 0191? 0511 6901 I 

- 0 °. 00 V 00 Q€J 



0600 6QI&, QIG?1, 000 / 
\ 

= 9 £K? 90 S- 



00,90?? 

<k \ 



(3G€ll6<o)G110 dOlO 

• —I —I 

XI® ot e\°<8 1QIG 

©c 

9QQQ GQQIQQ GQQQI 
\ 

990 <10 90®%21dO 699 (30OI6Q 0I9Q09 
990 OlSI 9919 I <1091 (30OI6Q OlSQO 96919 019,0 
60 02191 6960 9(lfgi0 0191 2101® ©391130 
69IQOIQ9 I QVS- ©Ol 63039,3% 21d© O902J9I 
0199101 <169 9IQOO VS Q SO ©Ol 63091390 
600 6909 I 210QI^Q 21§l 99611 9906Q 09960 
0600 6902191 9619 2110 003© 6910 0OQ%9 3Q 
Q06Q 9010 9911 OgflQ I 21l2fO qSOOl Q06Q 0<l 
0°0I6Q 0010 6909 O 0<l €11001009,9,0 99 901 
Q99I%0I9 I 09Q 306Q 9910 3Q9QI96Q 919101 
911910 33 6960 910913 6910009 ©1909101 I 
00I6Q 911910, 019160 2I%0, 9131910 <19° 
0^69060 210109 93- OQOI09 21991 0199910 I 

— 1 — 1 <6 — 1 in— 1 

<191 99© 1 0161211619 21°O3I0 00 90^19,1 9619 
90991 (3 09001 <19IQ OOIQ 69I00I09§ I 

2101© 9l909l<2©00 21°03I0Q ©%61 9Q 9219 
©Q (302119191 0612160 ? C C r 990I6Q I OO^OQOO 
02191 <I9Q 901cfll36Q 6910919 0Q 9Q0O6Q 21600 
6010 I VS ©91% 00 010910193 OQIQ 0Q610Q 
21000 02191 9619 €1909 60100 901 09Q6Q 21910 

ds <b ds 

69IO0O21OI I 9l9Q 9019 0991 6900 901 3°01l 

• *-. — 1 in — 1 ds 6 ds 

9 000 0 O90IQ2JQI I 0I'06Q 60101 0IQ2JQI <I9IQ 
OIQ61 (3 0QIOQ61Q 910 I 21 O O3I0 9Q 9100 99S)flS3 
99 0091 910 0OOIQI9O 9910 919600 69690 
(30211 91 91 60001 09§ 60 1 60 96Q 60 1 60 0 1 61 Ol 9000 I 
21°€10I0 ©00 9019 o 01l 99 0Q9I616Q 092160 9d1 

g°g4 99 69 iooi %0 i goo^oi 90130 21009 oq 

O0O100O d3 9d3 OQ9I 96SP 96SP 21°OOI0 ©IQ 

-QBI0 90S' 



Q0§ 9Q61Q 0I6J9O I 09100 01999I96Q 990 9619 

ds — 1 — 1 in — 1 — 1 

<19 IQ OIQ 61 6010 6010 606069 60 9€1009l% 
0Q9(^00 919,1 ©%9 O 60606960 21ISOO 0Q69OQ 
2199130 01131 ©%§ I 

2i°€i«ai © 

21°OOI0 <IO 0199919 ©00 90dll36902J6Q 
9619 ( 3 9099191009 qiSIQO 21900 690I9<I (3 
216060 0019O6Q 9021l§ I <IO 003 0199101 212flO 

<b ds ds • — 1 \ 

men % cn# ©gl 6909139 9d169 9610Q OIQlQO 
9013 OO 9169 0IQ21KI I 9I1306JOQOI00IOI <19101% 
21dO 6960 9619Q €lQlQ 0019 0961 OQOI60 I OlOl 
9913 dQ <I9Q 21931 010 9960 21°OOI0 699IQ 
99J90I 69 01 69 Q21 l<l I 01 99 10 1 9091 99© 
9I%9§06Q 2ll9 r 0l 90 0060 9619 €lQlQ6Q 900 
OOIQ giSlOO 999(3)0 9QQS30 69I021KI I 699% 
OOli321°€l 099KI I €1Q1Q 219€1 6910991 99 9I§ 
69IQ21KI I %0390Q 9IQ 9010 090, 69€l1 %<l I 
08019,9019 0l9OQ 6910 6001001 21931 690I9<I I 
9619Q 0199101 09,9,61 91931 (690216Q Ol© 691901 
9IQI OQlQ 2I6JI %<]) 21019 91 90 69I09KI I OQlQQ 
0199101 2101dO 90 939,0 09 OQ0<1 I 0096110 

— 1 e— • ds \ \ 

0993 0091 OQI0O6O 90S 901 906Q 96© I 

ds ■ fed s ds * 

(30OI6Q ?CCr 9991 01% 2IIQ9 a OQ <l9SZflQ 
00991 9691© 0199101 9IQI9IQ tfO % V9 ©Ol 
6909!33 x 9d16Q Q%9 I 90 00 9I9Q 219d 9d16Q 
<I9Q 0© 019 910 1 <I0I6Q 21°€K3I O 9Q30 93 
OQOI09 I 9§6Q 9§6Q 010690101 ©00 93910 

<0 

91990 0169 9I%9<S©Q 01991010 ©99I0I6Q 
O9I02J6O 9d1 099(3)1 991369 9IS%9§©Q 2ll0 r OI 
9010 21°09I0 936Q 901130 6009 I 

gls QQ19 

(30OIQ9Q9®? ©09I06Q 01999109 216000 
9© <10 9600 90611 I 0109919 6910^ 90Q 




GQ,90?? 

<k \ 



0I00I0I6Q 96610 9® 0091 06GP06GP 0100 0100101 

0©© ©002110 i 60© ai96Q ©010© ©100919 69© 

ds — 1 — 1 tfl — 1 ds 

QI06Q 9 010101 2I6JI £1Q€|0 €0019 60OI6Q £1°610I0 
001991 £ld© 69IQ21IO I SI© 9661060 ©1S09I9Q 

Q. 4 ~- — 1 in—* 

0019 £10610, 69IQ21IO I 09QI8©, 09,18© <19° ©d- 
01919 £18©6Q 0910 0019 (3 0Qdl0 01018© 01% 
£160SI©0 0169 £ld© 69IQ2JIO I 09QI8©6Q 01© 

<o 4 ~- • 

60100% 040 d© d£ll, 6©IOI©0, ©°©0 QI&I%Q0I0 
9©Qd, 611001000,9^ 09,% ©4© ©©S ©110 <19° 
610,18©% 9<5f00 69 0 2191 9019 0110 G ©4l9% 
9I%0§©0 0100101© £1I%0 901© 6991 06CP 06SP 
900 006961 0®? ©Q2IIO I 0090 0©0 0QI96Q 

ds. 6 ds — 1 

£1°61©I0 00100 9<l I 0100919 6010" 991 0100 
0100101 <19° £118©© 0I00I0I6Q 9600 0l4©1 6901 
69002191% 090 0919 ©0 69l©21IO ©01 0°0490 
69IQ0KI I 9I0,0<3©0 0I00I0IQ 010001 90 ©0 
0100919© ©0 ©Q9I6Q 099Q ©0©l 00004 1 <10 

— 1 in — 1 ds \ ds cx H ds ds 

099 0919 991 31010, 0100101 9© 6991 06SP 06SP 
£118©© 0060 0100101 £II9<%0 691© 0I6Q0I9 I 

(306110 6©l60l©© 0211 0IQ0I0© 006961 SO© 
69© 900 £18©6Q ©1S09I9Q 0101 00 69IQ21IO I 
96GPI03I0Q 0°©0 (306110 ©0©© £18©6Q 0100919 

c\ • c-s — 1 in—* 

©190Q 69l©OI©§ I ©©©10 (3 a®0l©QO0Q 0101010 
£19310 0Q600I6Q <1016© <16001 ©9 0100101 £10%0 
69©l ©211 969' I 0199© 090 09196© ©9 0100101 
9000 691© 00IQ001 69919611 I 069 90© 04l9 

<ioi6© <10© a© ©i©q% 2 i©i i 9 c c r 00916© £io 
019 0l0 0919 & ^CCC 0091© 09I9I0HI ©00 

—i — ‘in — 1 

9SQ0I 00, 0030© 0©l 901© 69©l I 0I'09© 
09QI8© 00 ©Q 0°©1I (3 ©10,160 9® 010010© 
£193160 £160© 0094© £lld©l I ©°©0 ©Q (3 ©19,1010 

— 1 v 

%0®, ©06© 009, £1l90d 0^ ©001060, 9%0© 

|Q 



01019 0 O ©1I 9001 09° ©106010060 £110190 69IQ©0 
910010 09 1 09QI8© 0°00IQ616Q ©©0060 £160© 
09, £1901 69 1 ©06© £160© ©©100,, 0I©0© 09l, 
01© (3 ©Qdl I 09Q© ©10 00 0001 0©I8©0I0 I 
%0© 9©9>Q 00 00 01©©! I <100 ©Q 00^,0 0 
QQI96© ©100919 £109©0 01© Q9§ (3 <91© 01901 

—i —i ff|— i ds — 1 

909 I 0^0 (3001© 90 £II%Q ©4© I <101 ©IQ 
6©i60l©© §0 999 0919© £10©© 069' I <1016© 
0§ 60©0I©9§ £160© 010© 9910 6©0 <19° 9,® 
6©l9 €10,1 94© 9% 000, 09 £18©Q 091, 01© (3 
£101101 ©©I610,%0,69IQ0I£1I§ I 9^0 6©l00l©d (3 
£10Qg 0Q99© 0QI96Q <10I©IQ 0100101 ©091© 

01 d^0i9 i 0©© (3 9§d (30OI6© 0d^i £106)0 a© I 

0© £10l°06© £1930 £191^ <19° 0191© 09 r © 60QI 
©CP© 904© 69l©a9l<^ <I©9I <1016© d§l 0Q690 
£10^0 69 ©d ©I I 0I©0© 0°09 96610 ©Q ©d© 
0°006Q 0004 009 £18©6Q 90©l©9 ©d© d©, 
©19101© (3 0Q990 09° £19100 ©CP©©!^ I d©l0®,l0 
9IQI 0IOId© ©©661ISd 0©i9 €10®, 09° ^©4 ©©© 

©01 ©01 ©9 I 001961 0©a© ©9 £18©© 0© 0100101 

Cb ds — 1 

9©£L 0d^l© ©Id £lld9 I ©10 0919© 09 ©09Q9 

^ ds ds — 'in — 1 — 1 ds 

0QI9 01© ai0l0,©IQd 0 9 6010 69I©0IQ§ 96]0I00 
(3 96] ©©91^ 0Q9S10Q 0QI9 I 

Q1QQQI9 9Q9IQ9I 

— • fti — 1 

©100919 0211 £l°d©IO 904^^ ©01 0I©9IQ 
091 0®1©d ©QI09I 9© ©IQ I Od0l© 00 0 9 
0Q©l©0IQ £1I961H©0I ©99 I ©10^0919 000,6© 021^ 
06GP 06GP ©01 01 ©9 1©^ 696© ©9 ^©0£1I9 
0Q©l©0l©0 09600010 0 £11091 £119611© I 02109© 
©100919 9® 0069 0Q6961 £190!^, 96]0I00, 
©©91 0Q94© £119 e©©"©'? ©IQd© 0© 91^1, 

6000© ©0618 ©0I©9I 01© ©9 ©140 £119 00©l©0IQ 
£1I9611©0I 099 I 

— 9SIIG 9619- 



00,9 

ck \ 

Ql QI&Q QQQIQQI 

990 9199919 600810I 999,60 <181% 090 
060© 00609 991 <1010 90190 9060ld 00609 I 
019199 q<^qgJI9 90010010 £1SS[S I 981908 
01999100 ©9,19001 6 90019 999,60 009600001 
9§ 001991 9Q0IQ I <19 99dl3,%09l 91091 910 
099® 691001 0010099*0 009101005? £1900 
096S 0131100 0 £11991 9Q0IQ I <1000 ©Q31,01§90 
<19° 6019,1 3,060 £19©00 910 9901 I 

QMSCIQ 9Q689 

• 0199919 9931,60 9I9IQ0 910106© 000 

— 1 in — 1 ' ds ck 

©09S 901 9001060 £11900 0091 9Q0IQ I 
<191 0©l, 9l5pl <19° 9I%0I 0C?0 6991 000 I 

• 0910 0^Ql 019 0d600Q006QQ99l £1190101 

• 900 0© 019 9101 00^8(91 9031,60 000 
010100 9000 01% 960© 00 900 910 9©9I 
G 00131, £1°0 8191 SIIG'H 01091 £119010 I 

• %9dl &6© £100960 9Q9^I 9dlS 81^131060 
91 '§110 0I90 0,<§0 096Q 001091 000 I 
<1919101 £1°091I00 99J90I0 0910 9£1I9I©0I60 I 

• 90,9, 6010, 6910901 (3 60I0I60I05? 69060 
£1°09I00 991901 £ld0 8191% 699160 <199 
90 9699 0110 6991 90010 I 

• 9,160105? 000160 9%9 6©I05?0 £100 
0106919 0000101 600I60Q81I<] I <10 699160 
€ll9 £1°09II00 9010 60I©8H'S I 9%99I60 <1 
99 90 96000 6991 0%©1 I 

• 01918060 919 0%8J9I 60105? 000160 
9900 919010160 01999190 0010 6991 

— 1 in — 1 

£II05?I £ld0 I £1900 0811 00, 0£1I0 990 

-QSI0 90S- 



0 ?? 

90690 0019 90 0091 96CP 96CP 00190 
Qldgga, 910 d© 0%8i9i% 99018060 090 
£1931 600I9<] I 

• 60ld9 6010 019991960 £1%3 £1009 060 
091 £1°09II0 9030 9§i 6960 £19060 0I'0 
918100 00gi 99 01^00101 600991 90010 I 

GQig.lQG' 0Q680 

• 0l9 9919 0108191 903,60 013,1010, 691010 
9010 (3 09© 310010060 910131, 006919161 
91931 91 0090 60101991 £119910 I 

• 033>I6J, 600 6^90 <19° 99 (3 600 £1008191 

\ \ \ Ck 

31060 91019, 00 91931 001991 £119010 I 

• 9101 £16991 0%8J9I 31000060 90191910910 
0ffld 001991 90010 I 

• 96010 01^0010160 £1°00I0 SUM'S 5? 9001 
91© q©S 010019 031,0,0 09 ©9©% 6091 
90010 I £110 9SP0 $90 90 ©IS0 9d1 
£ll000gi 9910 91© 9%0 601© 0991 0%0l I 

• 993,31019,0900190, £110109101 (3 909^0 
£119 9001010 00910100 5?9I©960000I000 
090 9010 (3 99100 0091 £119010 I 

QldqZIIQ QQQIfiWI 

• 906900 99909S 00 00913,60 %0I0 £11091 
91© 91190 9960190 0091 ©00 I 

<b \ 

• 900 90 %30 001031, g°<311l 09 099109 I 
6©I9 69I©08J9I 00I031,0I05?0 090169901 
(3 000 00109,910 9§, 001991 £119010 I 
<1019101 31019, 9I9,9<SQ0 ©019 09910160 
09 60IQ9I09 I 




• 9l0ld0 691961 ( 3 90S106I0 909161 0909I6[ 
000 00a0 09618 093191 60100109 I 

— 1 c\ 

£19010 6100 003,9 %9% 00199,9© 0 93,01% 
Q9I009I 300 QQW 8I§I (3 39© 099160 

C~» <b ds ds ^ 

3010,0 %<l I 6061 %00 003,0 90910 9£fll3, 
9091610 31© 9°M (S 90 r 193 ? £1190610 9g 
001991 090 I 

• £111300 0060 0019 900101 390 60100 9113 

6 ds \ 

9108191 90,3 O 3I900 3199919 399,60 99 
0091, Qfl 0IQ9I 931 999. 91931 £1909© 
0091 £1196110 I 

• 60IQQI 3d £113060 9199919 399,60 
9661199 0ldl0 90 031991 39© 60IQQI60 
©£lf 019 96119 999 60101991 9isf 9© 
99699 9 £11991 9Q9IQ I 

• £191191 91909 90£fl9, 9060ld0 00 ©tfl61 
619 3l9 99I9%QSI 916191 910 31© 9661960 
6tl0 0I9©9,§,0 £11913 ©tfl61 001991 £119319 I 

91011, 9911 (S 9%0 39 0© £113^91 
(306119131©’ 9161 3199919 (3 £l°39l© 96J9181I0 £11© 
63163 01061 69199 I (3991 90 <19 399 3°09 QI91 
9l9 99190 <90 009 319160 99891 ©^9, 9QIQ 
999,1 990199 (3 00919, 90961© 91©1© 3I©19, 
01061900 <1819161 969 9 61169 910,1 I 9%3°01I60 
399 9©,, ©1999910 690, 9°99I00 3931919, 

ds \ — 1 — 1 

90 39Q19Q9, 06F099, <19° 9%0 310691 9Q 
919910 £119 ©199101 900 9IQ9 I <139 999, 90 
9699 d1l96961 090g 9001 99130 99609919 

£19309 960 990 01991019 £il9,0ld1© 90609 I 

■ 

q & f Q&lf? 9QIQ, qQGQ&Q-X I 




^IGfalG-GQHGGIQIG 

CX. V —I 

677 Q&Q QfUQ giffav 

£lld©9 0360 £116019-9910 69190 919010 

ds ds ds \ 

0811 09601301 9%0 (3 £[9093101 £169 I 
3ldl06108 £116019-9910 6910 <19 09909 I <101 

ds \ 

£116019 9§9 9910 9§60 %9IQ0 9081KI I 09(3 
909 99100 £116019 9910 s 6919 £19, £1169 
3ldl0908 0 9 9910 6919 919010 9%; 0811 : 
(?) 0g0 r 9 6910, (9) 90 910 01 6910, 

(qi) 9^0101 6910 I <9 69193000 0I9I10I00I 
<19° 919010 9401 9091 09\ £116019-9910 9019 
0'61 G £116019 61§ 990 0169 9910 9§9 ^9IQ00 
<yKI, 0101 £11601001 0019109160 I 

?ITS> 930160 ©tfl© 69^100 60000 

\ \ \ 

9©"© 9101 £116010-9910 9019 £1190,0 60108101 I 

M ds \ — 1 <b t ~~ 

01168110 09 001010 £10 91039 £116010 9101 
£1160100 0%8J9I 399,60, 63 0010 906* 99193 

9di 60 060090 ai 0 r 001 00 8160 1 ?rrr 

\ — 1 \ 

939160 69SSI00 90 0£1I0 ©03> 0169 092160 

\ \ 

69 60i 93 90^19 0 01 0^ 99^ 9% 0960 £10 
91099 £116010 9060 639 9% 900 90§l 90 
91 4 9 0109 (3 £116 a £1163, 9 §190 01 4 010 
0%9 I 0% 0 <5 19 0 0l0 r 8[9 1 9%60 63 90 
90900 60 0010 I 

3 Idl 0908 dl09 0919109000 909190 
3°94 9101 0060 8191 0600 003 0 0 01003 010 

— 9S1I0 99Q- 



90 , 90 ?? 

<k \ 



OQ6Q 8JI2II& I 630 060030 300 3°63IOl 

c~* \ — ■ \ d\ • ck 

Q60O30 00l£H<] I 633160 60ld3 Q0I3.6Q 313101 

\ — 1 \ ck 

d§ 0IQ060, 630 030 0Q01I3 OQ 3§ 60IQ3I2II§ 
<19° SJI63 630 O6QO9O30O 0§ Q6QO30 00 I 
630 3313. 3d16Q 2II6QIO d§ OIQI 0Q3ldQ 3°04 
0101 036Q 2191 06003030 0 3® 6OIQ0IQ6O 
21163 01010 2II6OI0-9O10 0QI9 6010 O02IIQ I 
<101 3ldlQd08 0% 006Q 002191 OOQd <10° ©g 
0^0 60010 2191 060030 3d16Q OIQQiQO OOI 

ck 4 - v — 1 \ — 1 

2163 I 2116010 d§Q 0QI96Q 0^0 6002191 00^130 

OIO"' OdOI30O 3ldlQd 0600 30 2163 I 63300 

SI60IO- 060030 OI36Q 0Q30 I 630 060030 
\ — 1 \ \— 1 \ 

OIQI 3^ 60 0&IOI 63100 2II6QIO-9O10 6310 

*H(b t -~ — 1 ck ck \ — 1 

0013 I'd I d© 0103d 2II60IO 0101 0 Q©0 Qd, 

ck in 

3131 Qd <I0QO 031 2II60IO (3 2IO6OIO0 Qd 
OIQI 3d1 2JI60IO 0010 6310 3^ OQI3IO0I6Q I 

0Ql£ll% Odl 3I<1 63, 2II60IOQ 63 60id3 
2II9Q6Q 6018% 060030 000 %<]0IO I 2II60IOQ 
2110 0 631 ^<1 0Q8> 2II00Q 30101% 03 60 60 
060030 000 0<IOI0' I <10 0Q8> 211000 
62)360100 2110 0 00I3KI I 00 0OI gf Qisf <10 
621360100 21100 00 2163 I <10 2II6OIO-O60O3OQ 

— 1 \ \ <b C\ \— 1 \ 

03 sfo <IO OOOdIO 000 2163 I 3ld0O 3dOIQ 
\ \ 

Odl3IO§ 63,2116010 OO10 O^ O06Q OOQd 0001 
<10° 2116010- 060 0 30 Q OOO'o 3d16Q 330Q 

\ — 1 V ^ 

OlOdIO 6009 6360^ I 60X51100 3IS& 01®’®’ 

m. v 

0% 2I03I6Q 2II60IO 60 09 6O60 30KI OdOl 01 
6GPI30Q 33^ I <I0IQ 000, 0% (3 0QCP dtf Q09 I 
60d 2II60IOO 3d1 9%-0Q® 6010 210 0© 

-05310 03Q- 



0QI0IQ9 I <10 0@(O 2l03Qd OQ ?CO-g 330I6Q 
21100^100 2II6OIO-OO10 QQI06Q OIQd OgOI 010 

\ \ ck \ — 1 ck 

332f 60102160 (3 <IO 33lOQd 00&I00 OQ2[60 I 

<10 33lOQdQ 2121 6001, 30 60id3 6GPI30 0% 

006 Q 2110100 %<l 6060 63d% 09 0Q3ldQ d§ 

(3101 30^03) dl0 600 Q 060030 000 OQOI 

010 01 O'*? 0 %<] <10° 219 d8> d§ 63 0 00J0 

60IO2l_OI 0600300 300 3g 63I3I02IK1 I 

21100 8>IQ0®Q <10 33lOQdQ 30001 300100 

\ \ \ 

OIQI Q3ld 0 60102101 I 632I0IQ 2II008>IQO <10° 

M — ' ^ \ \ 

3001 Off 3211063 ? C 9 ? <10° 9 C 1 9 <TI 330I6Q 

\ ck — 1 

6 OI 6 OO 0Q3JQ 9010 OQI3IOaOI I 

00 0OIQ 2II6OIO-OO10 6018 3d1% ©g^O 
6 OI 86 Q 2116010-2116010-^3101 dlOO 08,6Q 0060 
060030 000 0<l I <10 6 OI 8 Q Q0Q 063 iSIQdlO 
3211 : 6310 0,3 , 601313 0,3, %9 00,3 01 300,3 
6000 OQI3I02IK1 I 6 OI 8 Q dl0O 08, (3 <1601© 

<b \ 

603 3d16Q OO10 OQOIQQ Q9 060030 3°30 

m - \ ck \ ^ v — 1 \ — 1 

OQI3KI <10° 310 <IO 30 <l o 00,QQ 9910 6310 

— 1 \ ck \ — 1 

3010 %d 1 6018^ 910,301 60102101% 60183 dlQ 
oid'ioeQ 1 <io oi^doi ogo r o 6oia oidiQdos 

0Q3Q Old'leQ 010^0 60I02IK1 I O8>0IQl 6 OI 86 Q 
63I3<I g^0QOIOl dio 2101 <10 21^0109100 O06Q 
Q9I3IQ2IKI I <101 O06Q 2JI60IO 00 60 60600 
060030 21^-0091000 30QOIO1 dlOO 3100 
6010 9010 OQOIQQ 38- OQ2IK1 (3 <101 91I63Q1 
0Q oid'l OQ2ll<] I <10 6018300 01^08 9010- 
6310 O^lOQd 010 010^0 601021 1<] I 0Q9I00I 
60I86Q 6300^3 00 dl© 006Q 2II6OI0 001060, 
dl0Q 60010 0 3QOIO0I OQ0I<I I 




00,90?? 

<k \ 



2116010-90*10 60180 00ldG 9*19910 09§ I 

21ld©G 9060 9SIQQ 0910 (3 9010 9ISFG <1910 

9*19910 3d*1 69 09© ©19060 9*1190 699I6Q 

©I0§ I <191 9608 G0 0000 01© d© 2I©6©0© 

<19° 008 ©9190, 60©0O© 369?© 99100, 6010- 

9©4 ©4 ©tfl060 0*19<y!0 SQIQSIK] I G*^ 96131© 

<I9IG 000, 60*1108, 90© 0*11630160 9a??IG© 

©169 2II60IGG ©0,30 0091, 90© ©0GQ00 G3I 

90 90 GIQ<31I©I6Q 0102191 0QI00I03I0IG 'g©,'©!©© 

0169 ©0,30 0091, 69)0 900 0G 99*10 9I0G 

906Q 0)9130 0091, 39,0100 210-904 0^0169, 

q£plO0 0169 013,10© 0<%0 900 90lG ©0,30 

0091, g0,°0IO0 0169 0© 3d*160 211601 G90l 

001091, 9SPI 001091, (30© 319 039101 ©Q8> 

319 0091, GI0G GIQ0I©I6Q OG 9°*31*1I60 GI0G 

\ 

9*110° 0091, 21CP0I0 031 99ld© 00,60 211601 G 
21©I900 300 0169, 60)09 ©4l0OI0l O©860 
2191 00G 0^0 0091 <19° 0060 0102191 G9I0G 
g0,'0IO0 0169 601091 91 90 0091 00*110 9*£ 
Gl4*160 <1010 9*19910 9*1190 I 

93,08, 69600 0 ©4 (3 90 021100 2116010- 

V \ V V 

99*10 60180 21991© 2100010 I 09 21SP00 
5)69*1100 9010 04*13 <1910 9*110, ^909 9101 I 
3109019© 0211 310990*1010 9010 92160 
2116010- 9 QH0 6018 <IO ©4l0,O 00 6910 
O9I0I001 60 I 

■ 

00(3 SldHIQ9, QQief 9% IQ, 
003 69 O QOS QQIQQVQq,, 00,00), 
6910)100, (39611 1 




QIQQIQ.6QQIQ^i6l 

m- v x cx_ 

6(3Q6QQIQ^i 

MX X 

GWQ QGQ& GCIIQ PtQIQIG 

\ cK ds —1 

6<3Q 6qQlft^Q £K?0l© 

0©9°0 001010 608 5 9°0 001010 9213 
01060 09 2190*1100 90*1 69^100316© 00*1 060 
9191 <IO 00101 d© 09019, 2191 ©0000 9101 
"0I621604OI©3 0©gg0g 210 1 ©10910 9 > 60I99 > "60 

\\— 1 \ \\ \ 3 s \ 

90100 9%0 00 93910, 019010 3*^000001 0(| 
9000 3C|0l© 6901 I 69 94*13 01301© 99121 9*31© 
6090 00 3°gi0©9d60 (mechanics) 313I90 2101, 
0191 9 6*318000 2101 I 0*^60606960 <1910 9*3,10 
01010, 9000 (thermal radiation), 21160106900 
d9l00l 5 99*10 03010, 690 0 6901, 69606960 
<1919 9l9 r 0©1© 63)000160 994*10,d©©9 O0I00I I 
<19 904*10,9 g0l2T9tSI©60 994©, 9319010 ©0© 
21d*ll0, 9§,O0I I 6069 <19 9961© 090 6901, 0IO 

* 6 ds 

01091 910 02163 096013 2100*1100 90*1000 G’0, 
2119 69091 I 

2IQGI-QIG6Q9 QQd^lQj 

00190 90 99© 960*10 dl©9 99121 02163 
080 0l0%dl60 dl60 0301 0GP, 01094 5 60860 
60094 dl00 002113 I 019010 63GI©3 2I©0I0,1 

*-l m- \ \ ds ^ 

dl©9 991210 98,6903 903I000O 60I0<I 60I0<I 

<o ds ds • 

69100 (oscillator) <19° 69000 69 60)09 003100 
69IO©0§ 99© 009103 I 2100*^00190 90 99© 
98,3 90 3 10 0 © O 693 1© S?0 69100-21190 

6 ds ds • <o 

©960860 ©0©^ ©10030 93100169 9l46©© ddG 
69060 6910© 69I021I3 I 69100 00G0 60 6O)09 
21190 939 <19° 211900 6O)09 ©909131 ©2II<1 I 
600 ©9©*% 0100 9^OI°0 ©O 2119060 6001*5)0 

— §«lft 903” 



00,90?? 

<k \ 



6010 0001966) dl09 99121000 01(3600 94 d 16)61 

ck * \ 

06)91 SJI<o1 1 06)I0I<1 I <101 006PQ0 4<I0I9, 30(3 
90 6)616) g4ld0 0^0 2JI9® ©4l0l6) 9100611 
21300 0391 001 06)I0I<1 I <1010 ”210-9100611 

99410 ; 0910 K] i 

66*€1Q q4i«1 

0®3> 910601600, 900,0, 0210 <19° 9IQ0I 

— 1 \ \ \ 

60(00 0211 63100 , 0 , 6010130,04 0300 9©6)6i6) 
66)610 94l0l (219016) 310 916)1 9S0 21600 0§Q 
66)0l) 0000S? 013010 Q9I8T 9)310 90 2101 2101 
<10 d0l I 00000 0001 2109101 21I60I0Q 36)0 

\ ck 

66)00 00 (3 909 > 00 21106)61 99,1010 0g]% 0g]00 
019006110 0610106010 010 I 0%<I9 ©0,01 21160106) 
90 96)610 ( 60I0<I 0ld10<4 2101 <10 0161100 96961 
060 eg®* 90 9010 001 0010 l<l) G 909(310 
(polarisation)© 90109160 213021 901610 6901 I 
21610^061019 90699 900 61§0 00618 <§19 00900 
94l0l 33 0091 9li0l0,, 66)610 94l0l 060 I 

qq€* <aro4 §6QidiqQ si^aic? 

0I30IQ 6001006) <19 99P00I 900 90 0091 

m. \ \ *H d\ 0 

910 ? 5>5> V 099IQS) 69 £1100 ©30J0 9106003 93,19 

— 1 \ \ \ — 1 

6960 69 <10 2116010 969906) 94113,000 0001 
903 2110061 ( periodic variation property) 699 009 
0089l6f60 961GPQI 33 060 0191 60101010 06)9? 

ck M <6 <b 

6)69 93,100 69I02JKI I 09 2109100 ? 1“ o 966) 0919 
0,6? 000 6001 99 ( double Slit) 90101 9101 991610 
06)21601 <10 2116010 9190160 9101910 2191 96)0 
§9 9613? 9091 00 00910 99960 21166)1000 9P00 
0960 006? 990 901010 21166)10 (3 21910 90 
690910 9102166)1 <1010 21166)1009049 (diffraction) 
0<2I0I<] I 21166)100 <10 006? 900 60I0~ 000, 
909061 G 9040 900,1 999 69I6)21I<I I 

-9)310 961Q- 



06900 9 5>, ?C0 0G6) 0ffl0 69)3100 011^ 

916? "96)0 <1016001 91009 6P00I6) 69I9IQ6 , "60 
\ \ * \ \ 

2101 <10 69990 93,1© 093190 060 0101 6(30 
600I0S& (3 0130 600I0S&0 003190 001 I 916? 
210010 060 60 9910 00010,906)616) 2196611961 (3 
0g]40 601619 0g<^009§0 6010 0 2!l<l 90° 900 
06)01616) 61§ 9000 09 09 9l46Q (packets) 610 
610 0^0 3°01I66) 00100,66) 0^00 6010 0000 

90 0Q9S00I 33 0Q21I'§ I <10 911600 000 69100 

Cl 6 \ ck • ck \ 

91 0130 211011 9211001 1 09106)61 ^6)9, <10 9$ (310 
909Q 09 6090 9l094S) 2116010 0000 6902IKI, 

\ ck 

0l'6960 9096 , Q06f0 69100 3°0i 609 9 0 69606)60 

\ ck \ — ‘ 

910, 1 0 20 1 911600 0006) 0§0 61§ 692166) 2191 06)9?6) 
21190 096Q 04S) ©Q2IKI I <10 210910 9910-00010, 

<£> ck ck \ ck M 

906)616) 06101 21106)610 90210 066) I 

9I°09? 9010, 210010 2101 - 61§ 2196611961 
<19° 906)61 0Q9I<^219I 903, 9^6) 99,3 21d 91 
96)0ld000 003? 91 99§ ( discrete) 2119066) 69100 
600211 § (3 900 211906) 906)61 0g]00 0Q2IIQ I 
<10 003 211906) 9910-00010,906)61 609 0 639 

<6 ck \ ck M * 

2119066) 69100 6002[9I 21d 91 9Q0ld^ 9©1 4 
69IQ21KI I 21d0%69l00900 01^6(30-6910009110 
906)61 90 2100141 96)3,6) 9§0 90I93I6Q 21I2II§ I 
60 61 0 0 2119 0 9°90 69100 0 0 0Q 3°G11I 

ck (0 ci ck • 

9991091066) ( n v = e~ hv/kT ) 00 69I02IKI <19° 210 
00 211906) 906)61 2101Q 910101 60I0219I<^ 003 
dl09 99121000 210 9109611 94dlQ61 06)02ll§ I 

[011^ 9I°0 <190 9Q1, 0r#r66) ©4l0l6) 
990600 906)66) 00 0061 06)2160 I 04 90016) 
21d0IQl 9I°0 991219)310 6006Q 96619 09 000 
21199,10 910 46010 010 6910 019? 6) 96)196191019? 
916)61 96@) 991219)310 21d100 0Q9I 9I03Q 0Q2160 
(3 §r5)C6Q 01914 009SI06Q 904 093190 06) 




000600 09ld 0190 002160 I 

NX 4 " k. 

err $60 600 96]99ii0a> 

<?rrs>60 900 9619Q1l0a60 

96£P90 9960 <1 9° 5CCT10 6Q 

01000 000609 903,100 21d1S8l 
\ — 1 

9960 2109^ 60102160 I QI0QIQ 

90000 010016190 93*0000 

a IQ 0001 0 60109160 6910 9492160 03,19 0I°9 
9 002160, 0100 000 211003*100 2116010-9910 

k M ck \ \ ck \ 

9019, 6910 01^00 61§300 0@| (3 21010160 21ld00 
6Ql09 9SSI0Q 3190160 006010 002160 I ] 

910016190 6Q0l94l9l9 91011 0091 010 00 

ck \ 

69I'Q 0I°90 91^00010 006010 00 Q0Q60 > l0 r 9’ 
03,190 9001610 310,00 £]33* 002160 - 69kl0 
90916160 060000900 699 0 69609 21060190 

ck \ — 1 \ ck • ck 

006Q 019£L0 010960 601619 61§ 90061 0 00 

ck cn. * \ 

Q021l§ <19° 601 0<1 21060190 09% 2101 <19 
2106019010, 909 3I0IQQ0 6060 003* 9091610 
21190 993* €1§ 219601061 91 0gj40 0021l§ 09(3 
691610 44060191 00161 60 0100 <]§ 03,19 0006Q 
96flQ 910 0 2J6Q I 

[ 00 69I'Q ( Niels Bohr) 

21960I9Q 5>, err$6Q 

\ 

69 1600 60 60 0 6Q 00 0 061 

\ \ ai — 1 

002160 I 0100 001 040 J 0 

691 'Q 69160 0 60 600 

\ \ 

90991I0!^6Q £P0(30Q 060 , 0Q 
2160 1010 9 9 9Sf 9i^06Q 00Q 
93010 04a 00 ”0100 91009 60I0IQ0"Q 04099 

<6 \ \ \ ‘H 

9102160 I §C??6Q "dl09 991210 060090 00" 

k- \— 1 \ H 

099 003100 00 60160060600 999 91IQa% 
0006Q0 00ld 0100 002160 I ?? 5:960 "0100 

\ \ k. k. M 

99121 9SI0 9031 0"60 066P0Q (3 06Q 06(?00 




6)60 2193100 60102160 1 5 C 9 960 091219^1060 
601690 0031060 03,100 601021601 5CtfO60 
60606960 60001404101 9101 21d00 60102101 60 
0109190 9601 d 90 £]6©00 QQiaO 002160 I 09(3 
60 9091% 69101 60100160 21°6109d 002160, 60 
0491 01010 90610 0 o 00 r 60 0990 21601 

5 C 9 <1160 0100 9091% 0@t, 94lQl (3 910016190 
0°000l 930 901610 60102101 9101 910016190 99121' 
9SI00 90161 010 <10 91009^ 2101 I ] 

21ft 1 ! OQ SIQQ'HSK? QQlSSI 

5 I“S >960 0631 9€]901l0aa69 , g0 63*16000 
900 dl09 9102191 69I0<] 9130 9ia6101 00 910 
90^0 69I0<I 911600 9§0 9°0g 00 69060 9910 

ck ck ck k. ck \ 

9910 600019 I 0% 60606960 910 9 0? % 6916*0 
0960 <10 90010 01l o 9% 21160109 10 001001, 
9910 9919 21109 6901 < 19 ° 69606960 

ck \ — 1 3. 

211601 091 0 99 001001 9910 9919 9d1 99 

ck \ — * 

6910001 I 6061 63*16000 2116010 9101 060000 0 

ck N M x— 1 \ 

0g]4Q 6991 99IQ60 09010 6960 1 <19 9®IQ 
90941 99a60 041 0 69 SI 00 <10. <^601 0€P 
9^0 9101 994© 69102101 I 

<19 0010610 2ld0 2109910 § C 0$6 0 211094 

211003*100 002160 I 69l©a9, 69101^9 2119 dl©9 

910% 9611910 211 6010 (visible light) <19° 00, 090 

2119 dl©9 910% 2109109611 90061 9101 0600000 

0g]40 00100 96010 dl©9 99121 910 <10 003* 

9l9l 91 094 21190 993* 900610 21196110 69I02IKI 

6910 9QIQ 093190 060 I <1099101© 090© 

\ 

0600000 000 €1§ 06090 900610 21190 0960 

\— 1 \ <o 

040 060 0% 909161 91 691000 9°<311l 0960 940 
060010 6910 30 060 I <10 9QIQ 900610 06101 
9000 991610 0091 96CP 96SP 900610 019010 

— 1 <b ck — 1 cn. \ 

=QSI0 9QQ- 




an®, ar® 

N nv N 




9® 6QIQ 
\ 





00,90?? 

<k \ 



oqgp a§^3 9 goe!® ®6®oi9' oiq<§i 9Q0i<§jg^ 
®6®®0®O 9014 OQ9I 91® ®Q<% 9Q9I6IQ 9699 

\— 1 \ cK H 

(momentum) 9QOIQ I 6069 21l6®IO 91 99*10- 
09®l0, 90Q61 OQGP 01 06101 01 000, ? 

[ dlQOd 21100^100 
\ \ 

Old ?tf,?rs>d6® Offl0l6Q 

009961 OQ8I6® I ?l~d*6Q 

en — 1 

9Q9IQ 99© Q0I®1® 60611*3® 

69IQ2J6® O*^2ld*10® 91® 01® 

*g®®Q®*1l6J® 9910 908l®l I 

^ ^ ^ 2llfflQ'S r SIISiO^IGiO 

?d096Q 0QOQ 9060000 

ck \ \ 

<10160016^ 9100 (S ?dO$6® 0QO 9090*1100,% 

OQief 9S1I06Q 0O96Q9 09ld 919® OQ8I6® I 

?dod6Q 699 9099*1100® 961^ (extra ordinary) 

Q6GP9Q %69 003 691 ®d6® I OIGPQ 0OO6QQ 

9906® 90190 099900 960*10 60IQ<I 60IQ<I 

69lOO 21199,1 Q 81® I, ? d ? 06® 90*0® OI®OQ 
4 - \ 

000699 ®0§-9*l® 219’ O’® 3''® 060*610 Q6Q 

\ \ ck \ \ \ c~~ 

2193 190 69IQ8J60I 060*610 8191 990,0106® 
"Q90JO <1016091 219 1 9IQ09"Q 9®*1 990 09*i®O 

“CK N \ \ \ Ck 

6910216® I ?dO$ (3 ?d?d6Q 90190 "8l(3Ql 2I9 1 
©eQ^Q^" 91® 9999*110 69IQ8J6® I "91002110 
69190", 096® 9^0 2116010-99*10 9QI9 <19° 0I0O 

\ ck \ — * M 

99181913106® 69lOO 969991 91® ? d 9 §6® 60169® 

\ 

9Q9JQ (3 Q60,® 6919106® "09® 690l®"6® 99,100 
69IQ2J6® I <1099*1010 61 § (3 9%0Q 00H0I 90 
<19° <!OlOO 600 ( unified fields) 90, 99181 913100 
OIGPQ 210*109 219910 81®l I ?dtf06® 2II69QOIQ 
0IOQO0 999 OQ 9Q9I9 69191® 9019 91®" 

"910900" 900,6® 69 OlfZfH OQ816® I ] 

■ 

QQiqp 9SHIQ QGGPQQ (SI9<3QQIQ), 
eSCS/CJ, GQIQ QQQ, qQQ-C, QQGQGIG) I 

-91310 9613 " 



QQ-9 0QQ (3 

EiiaidH aepa G'Q Qia 

— I cx_ nrt. — I 

Gllfl&l Ogftl&iQ QIZI 

9 00T 9991 0699® 9196® Ql§,g°® 9I9IQ9 
9QIQ 5 cnoq 690 06® 90 ?? 99910 21130*100 
Q9I0.0 91310 9d %69 9100 OQI09I 91® 601991 
OQI0 ®l I 000 21IQdldo Q9I0.0 91310 99*- 
9 0?? Q 061*1 990, 69®l -"®9I0,0 91310 - 2119 
OlOO (3 2119 099*10'' I 

900 0109°® ?d#d 9991 01% 900 990,0 

6090® 2II3®*I0O 9d 9100 OQ 2II%2I§ I <19® OQ9IQ 

961*1 0609*1 69®l - 9°9S 990,90 999*1191 9*110 

2110^9 OQ9I I 90 ?d?? 99916® 9 > I09Q 9*1109 

— 1 \ \ \ 

99Q6Q International Association of Chemical Society 
909,1 OQI0 l®SJ ®l I 9Q9®*1 0106® 0191 iUPAC 
(International Union of Pure and Applied Chemistry)6£9 

9Q00 69l®a®l I 60% 000 9^6® IUPAC 909,1® 
6169 9d 9® 69091 90^ 0009d 69®1 0*101® 
Q9I0.0 913106® 60169® 909,1® 9I09IQ €169®d 

\ ck 

9Q6I 6909 I 9*11019 0*1®1 ?doqi 09916® 99I8T 
9SI06Q (3 ? d ? ? 99916® Q9I^0 9SI06Q 60169® 
9Q9,I® 9IQ816® I 

9X51I9Q <IO 9101009 61I61I0I96Q Q9I!^0 9SI0 
9109 9910® 0®*1I€1 91® 90199*91 60^,0 I <191 
9SI0Q 210*1611611000 99 9900, Q0I OQ9 I 90 
9^I6J S 98191 000 9°9O0 UIQ61I QOli^O 9S1I0 
9IQI 21UO 9g,IQ0 691®© I 09 9SI0 6010 9^901® 





90,90?? 

<k \ 



Gl9G 0SIGI01 ©JadQ 9GI9 69109 I 9140, 090, 

m. \ 

0090%, qcp, 9694, 910, 000, gIogiog o%0 

9IG9 99IG0 9© 9ldG G%9 I GI6GI606GI60IG 90 
9SIG0 ©2110101 9GI6160 0914© 9SIG0 %9GI 
%%094l <9 9SIG 6919 6GI00I, ©UGOGief (3 

60601049 g%0 9000© 99181 % -ooefis 014 s> o 

9010% ©9J9 9%0 69©9 9191 21190 90GI060 

21199 I ©<]©<], 2II0<IG<], <1GGI09, 0I069IG9 (3 

o\ \ \ \ \ \ \ 

0Q%0© 2119 216GG 6G9G 21%0 0I9I4GG 9°00GI 
(3 Gl£l10 dl0<§ll 21190 0914© 9SIG 9 6909 I <191 
9=969 G199SIGQ %%0 9® 91091 960= 960= 0G£]l 
9SIG60 6999G 9094© 999 69109 I 6919 ©960 
G99IG 960 9191 G0I9©I , 90699 %0SI , qiS10SI 
(3 2lltfO 990 2119 60060 0914© 9SIG 9^094 
%9GI 9961 G0 216919 219,91965) 919910 69109 I 
<]99 9g^21 | QGlGG Q9I9G9S1IG 94 9IGG 2199Q6Q 
<19 9SIGG 21dG GGIQ991 G09IG 909 G0I0I09 I 

ds ^ ck ck — * 

©10060 21ldGG 0914© 0SIG0 904101 0811 
0914© 900 90l%69 9000 21l0l4l 9%009 019,6? 
?&O0q GG 909|4 g1 000 ©4 9100 6909 I 

dl 

21190109 0914© 9SI© ©4 9IGG 2I99Q6Q 2119% 
GI99I 21l0l4l 0%© 00 QliZ^S? 99460 I 

2ll<5>ICfH 9CPQ <?» QIOj 

2110141 0I£^ 2160 ©661 

0G0600 09lddl0l 
\ \ *- 

09I4©90,90I90,21I'S4|0G 
0110 9°9G 69 SUGG, 

n 

69 969 91, %609G <3 

©I9I0%90 I 69 01000 9819 

®iSd GI00IGI ”9 690=0 

\ 

6G9GIQ 2114 9=l4ig©4GI0 (31 49" 90®,! G08160 I 
\ M \ — J t ~- 

99=0 00 ?r5>? 9991 2104 9 019060 0001 001 

— 1 ds m_ — 1 ds (tv. 




0I%0 - G090I GI9G 01960 (9619IG 90=0169060) 

GG9961 G08160I 901 90900 014 8160 G60 9© 

G99I0, 9© ©010 9G00 60IG I 99V 00 014®= 

6G6G9I9I 2IIG90I0 014 9d1 9%0 dGl 81601 900 

00 9140 9I8I9G 901 21109 69108101 GG 019 4090 I 

§ rs>0 999160 010 90910 99 G0G0I 2119 91601 

%060 GI9 600108160 I 0I®=0 9%994 9IOI0I060 

G08J0I I 69 6Gld9 99 91060 69 0IG 9© 60S G0 

69081601 <19 9 9460 69 GIG0I0I 601960 9l©0 

6910 40 9108160 I %0 v 910 9I©9I 960 69 960 99 

9094 94960 0°0I©1, 90=01, 9I9©1> 010© <3 OlO 

019160 910941 691081601 ?ri>tf 999160 961 69 

211094 4060 908160 <3 9010160 9 819 41© 21dGI0 

G0 216GG 90410 91081601 ?r5>C 999160 69 

<1^ IG 9 (91 2110. <1 . ) 9010160 0014 6910 

69 60 1 90 0 IG 0G^010 (0619IG0 99119910 

G60G)60 00 69 60 1 690160 9 0 8191 99 460 

69960G9 G60G0 21d1l9G 21I60GGI§I0 6900100 

— 1 \ \ \ 

9§91 96191 910” 69 9I08[60 I 69 ©00 8160 
69606900 G661 90110 09I4G90 I 010 99I9IG60 
90190 6910 69 0914© 9SSIG 9091 910 40G60 I 
eiT9 999160 ”0001^ 90 90410" 910 69 

\ — 1 6 ds 

GG98160 960G 9091 910 9108160 I 69606960 

— 1 \ 

0§G 99991104 <1§ ©0 010 94010014 4060 

9060I00I90G 90191 21109^ G081I<1 I <19 9010160 

60 ©014 6969 , 69 ©0901 910 9699 01091069 I 

69 9 9460 ©100% 910 9 09 <19 9© 9108160, 

014 69 91 GG? 9d1% G69 8160 I <1©G90I 

9999110460 69 9. <199 . 9060 1 69 9 9460 G9 

91 ©G 0914© 9SIG 90190 969=90 81601 010=0 

90I9IG 99101 010 0914© 9SSIG 90 21l%0 21IG40 

G0810I I § T VS> 990160 69 9. <199. ©Ql 91060 (3 

\ — 1 

?rr5) 999160 69 ©.<199. (0SIG60 ©00600) 
©Old 0I0G60I <]©G00l 99991104% "6919 9I0G 

— 0SIG 0OQ- 





00 , 90 ?? 

«k \ 



g,GiQga" 010 ©§) § 9d <i§ 9€]99ii00,60 96996ii 
00910 %69I9 9109691 6901% 63 01000 ?l~rr 
999 16Q 6® 09 60 © ?rrd 999 16Q 000010 
6996099 06006003190 9*31060 390101 2id1l90 
01960 09§ 91060 I ? Tdtf 099I60 0I®0 90903,19 

odaoi i ©is? 9191 2110 % 9610 a 960 1 0109 9191 

3°90 901 0191 90190 09 961 90661ld 096960 I 

©009 919.69 309,60 %99,®9 00 9192169, 
91909 90© 909 9919 9969 0^0 0%§ I 69 
910910® 0%96Q - 000100101 9001 09910 909. 
00190 9010910 009, 916101 919319,09910 009 
© 601619 01 60)619 6191900 0ldl 00910 909. 
0690 690 211600 0109 019 I 69606960 010019, 
691019100’ 910 ©)Sd 2il%9QI 96961% I <1919101 
2119 69060 2ld 96900 0109109 I 60% 2119 ©)Sd 
21100 9 02110 00910 009 I 000 90 001 010 
0I®0 610 0901, 0910 00 00100 900160 ? rcqi 
099160 69 21100 00960 "9 69®0 609010 2II<& 

3. \ \ \ 

0 > dl906 ) 0l0 ©idg" 01910 91009 090 ©Is 61 02110 
\ M \ — 1 

0°0l0l I 9100191 01611060 %0€)9I 6991 0060 69 
9%0 2II6QI0 00 2il%960 I <19010 69 00 9SP0I 
019160 9*310 9 o gdl0,0%9IO1 0^0 9901 00960 I 
69 21600 300,60 010 001091 69G0 09l® 019® 
0901 © "09 00100"% 0010 0%96Q I ’09 00100' 
6999 91000 00100 0910,090 0191^0® 000 
03,0 I 9190 60106960 <191 0® 011090,9 ®96®960 

d\ ck • ds \ \ \ \ 

90610 69I00KI, <1960 2101 60)619 9%0 901069 
019 - <1091 09161 0091 010 69 36CP36GP 09 
01000 91^60 0010 6909601 <19 99 910910® 
69 210 900 © 91® 0 91960 60 60)619 0I%0 © 
69*3100 999,©^ 9010 9I%960 I %921I0 90110 
09119090 6966*00® 909,00 6090 21061110 0091 
QIO 1 69 %90I9I 00960 I 6996009 06000 
016016000169 69 0699611 0016960 9%®&0 0001 

-QBI0 90S- 



00960 I "Mercurous Nitrite" 9°9d60 ? re 5 999105 
69 600991 99® 01® 2ll l 3dl00 69060 0661 90SJ0 
60*310001960 %0lfl 690901 I 99 91 0 9*310 
90900I0I0®60 0000 019,® 069961190 999010 
90161 910901 I 90190 9®03l9,090qi0®0 0ldl 
9°0d69 69 216119,0 00960 I 0319,0 9911 9°90 r 60 

000 3°9,0, 9101 <19° 9®0I0 99a 93,0 69 216119,0 
00960 1 9%9d 21611^0960 69 ?C09 990160 
"The History of Hindu Chemistry from the Earliest Times 
to the Sixteenth Century" 0 999 019 90161 00960 I 
? d O r 999160 <1010 9019, 010 901610 6001 I <10 
9g,0 9© 99910 69311009160 0I®0 09,31 961 0 3l 
009601 <10 93,060 69 0600 0 0960 69 09,10, 
061, 9109 90® 1 00 2119 090 990 00I9KI, 91610 

Os \ — 1 Os ds 

910,60 90610 0 0 919,0 090 961 0060 90610 
00609; 69 39 999, 901010 60 010019,9160 
0001960 0161960 I 

6961 91001 90 6991, 0#?190I9,610I 6919 
91® 01® 90 9® 000® <10 2110^61 00 901 I 

— 1 — 1 ds m. — 1 

69606960 9®0I60 990 9011 ®060 610610 6010 
001619, 6010960, 69606960 2il9ldl 019, 9699611 
910 0I®0 09 910® 610 9011 9093,6010® 910191 
910 90010 219,1® 9099 00960 I 9l®0l 0I®0 
<10 6991 0ldl 690 00960 - 9®0 9® 6009§ 
"0000 21® ®03" I 21l0ldl 01® 9000 0§?l<l 901 

v \ m. \ — ' ^ 

010960 © 901 Odl® 0® 9®960 I 0® 90 21I9§ 

ds^ <b ds ds<- -* 

6919 01® 600 600 "0091 611" 6910 0109601 

ds ds — * ds < 

?d?9 9 90160 69 961960 06*0 9109601 
9^61 919101 0060 991 900 96j001IQ9,9l0®0 
<10 900d 9^001 06*060 600901 I 0000 019, 

00001 9619 91109, 99% 90 0d ©I960 6919 

690960 I ? C ? 9 990160 699600 9 0600 21d1l90 

— 1 \ 

99% 69 21990 600 00001 9619911090 University 
Science College 0 03190 9*310 2ld1l90 01960 




00 , 90 ?? 

<k \ 



6310696® I 63 9919 ®Q 0 216® I ®1<tf 9 o 9d dQ 
63 <l§ ®6®9Q 6Qld<] 69IOQ6Q Q® dl%216® I 0Q9 
910310® did 3d1 63 630I6Q Q0216® I d01 <19 
69IOQ6Q ©I69I6Q0Q1 9Q216® I 06® 9I06Q 6QI60Q 
®Q 0I©216® (3 9 9 9139 969 6dl©216® I S>$ ®d 
9336Q 63 dd1l0® 09% d93Q 3961 9Q216® I 

?C9? 339I6Q63 3191 ®§ dd3!3!a®Q216®> 

63 d2l® ®6®0Q Q3I3.0 93110 9QI3Q 999 01® 

919 9Q216® <19° ©9S106Q 63 6QI93IQ 9Q9I9 

2191 33a d9 9699 0l§i® 399 6919 690 69Q8J6® I 

63 919 9Q819I dd6Q <19 9QI06Q 9§ 6GP69I33 
4 - \ 

60191 0I92J9I I 63696969 63 9I9Q 0Q3I0 21®l 
99 93 091 I QIQ96Q 9QI99 Q3I0.090 01019*0® 

ds d\ \ ds 

30Q3I 906® <19 991I6Q 069S0I 9Q9I 919 9IS9 

% 

? o 99IQ 091 63 d90l 019 9Q216® I 63999 9l9 
931I06Q 0699611 019 3IQ dl069l9 30ld1® 9I06Q 
3d1 § o 99IQ 0®|Q 0Q3JQ 919SI 9Q216® I 990Q 
QI3, ©IQ013, 93110 9°60 3 v (3 ©IQ013, 690 919 
631319^9 39100 9I96Q <l9ld99IQ 0Q*i00 
69192169 1 690 9690Q 9% 90991193, 03% 01® 
0906Q0 ®0ld 0921911 9 C 1 m 9 330I6Q 63 
9°QI9l6Q "The life and Expereince of a Bengali 
Chemist" 9I06Q <19 0a® Q09I 9Q216®, 3191 ©I® 
dl0 9l99l 2191 I 06Q 63 <19 03,99 9CP9I6Q d99l9 

ds ds ds 

9Q2169 (3 09IQ 910 Q02169 "dl3 0Q0" I 0l®Q 
31001 90 6310' 9GPQI 31001 3®90lQ 39100 

<0 ds 

QI96Q 63 9921Q 0Q*i0© 69192169 (3 91013, 031 
0QS9Q 3d1 3910© 2169 I 63 910019®; 990d 
99 690 d 6® I 9100169 0Q3JQ 019916969 63 
9%d6® - "0000160 396969 0169' 993,1 69919, 
9% 63 910® 9IQI 0QI9iZ^qi00 9Q9I ®00 I 9IQ0 
<19 0QI®3%63© dl99 069, 0191 069 2IQ 903% 
09 9 0I6Q I 9IQ0Q 3910091 693110® 600919 
0191 (3 0I§^^0 999I0Q 0l®Q d000 91021691 

|Q 



0391 99 <?5>0IQ06Q rqi 9^9^360 
63 9 0 9d 0Q 0690 01 9Q dl3d9l 69IOQ6Q 
60098013 0110 9Q2J6® I 01® 0Q 39*01101, 
08'qi2f0Q 600 6399, 6931100,6900, 03190 900 
00090 9Q9§ I QIQ06Q 63 dlQldl 0%®09 QI3, 
9I96Q 0Q00 I 306Q dl63 01® 63® 0I36Q @196® 
9 0191 01® 0Q03,® d3°Q^ Q09 I 

91^99 ©IQ013, 0900 090Q QI3,® d99l0 
0Q3Q013, I 3013 (3 Q6QI3 9I96Q 63 9% 0® 
90910 dlQ3 9Q9I6Q 6909131® 319131 ®Qd6® I 
0l®Q 3963I06Q 0© ©Od®l %0I9Q, 3190 (3 00 
9IQ0I0I dl9 990 Q3I0.0 0®I9®I9 I 390 0® 00®l 
906Q 3d1 0l®Q d99l0 Q®d®l I Q906Q 63 9IQ0Q 

— 1 <0 

Q3I3.Q 0®Q 901 I "dl®®l0® Q3I30 93110- 9 o ? § 
0100 d93Q6Q <19 3919 91§0® 360 0 09196® 
dl3Q 0190 d0°04 Q939 I 

63 9%d6® - "®0d®l 6360696® 3.6QI0Q 
69193160 %0I 09 0100216®, ®%3IQ®Q 0301 , 09Q 
00 (3 99® 09216®, 6360696® ©IQOlQ, 
69311093160 990 Q3 ( 91 69391 ®)% 0% dl© 
0dlQ9Q 3% 9001 0%0 ®Q0l%d6® I dl63 d0l©6Q 
9© 81% (3 dl3 9101 d®l 3160 ©019101® 9^10 
9%d6®, <191 ®Qd6®, 01 9Q2J6® 9069® dl63 00 
691® 936® 099 019 ldl39 633l0®09l®d03Q0 
®Q 9SI0Q d000 9Q9I® 009 I" 

dl3%, 0l®Q <19 ®§6Q ©999 691® dl63 
931^0 9^10®^ ©9,0 021 6Q dl60Q 6091 01®° 
3®®9® 6991 I 

■ 

QdlQ&SqOl, QQQIQl 6}& QWIQO,, 9 9 IQ IQ, 

6 ?®/ -QtnlKvPG) I 

m. 

—93110 9Q®~ 



90,90?? 

<k \ 



019 9^19 
9QI9IQM 

6 77 GOT/<2/ QPUQ aiH 

ooioioiq 9i ©ioosii 993,0=0 a© 0000 (3 
21l90dl0,l 0°0I©160 <191© 010^00 O0I 9O0 

ck — 1 \ *H \ 

©9I0I021K I §960 <91© PTCPIW ©910102191 6960, 

ck ck d\ d\ ^ 

690 (3 0109^60 00191919 9010 <91© '0109919,) 

qdi ©9211Q i 9io <fl09i9© 900,% 99 r 92169 <191 

910060 019 6902101 I Q6Q 60§6©l, 60%, 01001, 
9109 2119 6990 <19° 910, § TOO Sf|<%|Q 6900 <191 
010060 9699 ©02101 I 699 990,01% 9019199 
010060 OldlOl 93,10 ©09 I 91919 919 910 210, 
OO 2II9€11© 69I021K I 609 <191 ^9,9^910 6902191 
9ls oo0i%dao6Q9i9 ©0i0i02ii< i <9i os ©idig 
000160 ©91990 99 900 ©01910 919 6902160 

0d1 910211 69IQ9I 000160 <91 90 9© 21d© 2100 

<6 • < » 

69I02IK I 901019190 009 99 0 0I96Q 919 

ck \ 

OQI0 I021M I 919 990,69 gidl0€108 69191 901 
919190, 906910 6QI9Q 00 (3 SJOHIOH 609 0 9IQ 
969J0 69102191 60 06Q 9SII9I02II< I 96119001 96Q 
9019160 919190 06O0O6O9I 910 <910 01060 
©IS? 02jl9l02ll< I 

91919 <0 9ISI© 99I02II 99 I <91 9910901, 
999,0, 21l909l©1 009 I Gl<3, 21©^ 9§I9,0I0, 90 

cJs <b * — 1 

900 60l0O (3 9® 91910100=1 2101I01 211900191 

ck 6 

00990 <91 061, 9°9l9l 0%, 90, 90 (3 0§i dl06l 
©021K I 90191919 99060 900 6QI9 69I021K I 
00d1% 6090 90601901 ( Cercospora sp .) 9101 
69 02191 OlOl 6QI0 210 gidlQd 0169 9000 I <91 
00191919 9=900 9%0 00 9ld0 O021M I 001 
919190 69SSIOO 019 2110109 9106910 ( Arachis 

-91310 9QQ- 



hypogea ) <9° <91 60096019 90910 (3 9=19191 
09909100 9991 I <910 90 <0 qOQ, 061 99© 
O021K 212ll0 99*01 <91 99© 2193160 0§21l< <9° 
<9!© ' "©6916009 91(310" ©9I9I021K I <21910 91919 
60060 6090 S190I0 9°09 <0 00,09® 00611 I 
919190 90 9 §<69 91 2110 <0 0991 (3 ^0001 990 
©%21§ I gidl06108 211900191 00960 901090=9 
(3 9019,0 960 09100,90 6910 90 G 001% 9§i60 
90 610 69 1 021 1< <9° 90109 0=9 (3 9010,0 
6910091060 001619,09 6910 90 69I0O2JK I ©% 
60600 2119091 Ol 00960 901090=9 (3 9019,0 O 
6910 90 69 1 021 1< <9° <91% 2190 n 0 90 
(parthenocarpic fruit) ©9I9IQ2IK (090l, 9901 
00119) I 60600 9960 91000 0169 21900 90 
99 69I02IK <9° 2101 60600 69060, 900 
211210010 90910 009 90060 0d1 906910 960,10 
©0 960100 21000 90 99 O0l0l0dl< (0© 9<2lO 
2190, 0901 00119) I 

0019191060 9010 999 (3 9019,0 6910 90 
69I021M I <91 019,91 0, (3 09919,919, 99. dl061 
O02JK , ©% 6090 09919,919, 9® 901090=0 (3 
90190 960 600 6910 9001 0000 0I09I021K 

* <b ck 

<9° 9001 0060 00100, 906910 90 69021016960 
00ld 0§i60 90900 69I02IK (§0 ?) I 910,910, 
90900 9006910 09 69I00I021K I 010060 




V 



QQ Q 3Q 991919m Q9 




00 , 90 ?? 

ck \ 



ep«699i 001910199 00 993 l i9g, <a<?€ii 09° <191 
^00, (3 6090 00191919 63069 390§© 6010310 I 
001010199 epodiQgiQ 09 993 l i 9@lqi0 3£f*iQ 
30190 6010 90S I 0019 £PGG 00 ( nut) <19° 
6013100 01969 39 00I3I03IO I 0019 EPQ6Q 313,08 
90 091 060l§ 91 060Ud0 9§i3IO I 0019191969 
6090 ^QQI<51 3CP9 600391%, 30*9 09191919 9§, 
091310 3190310 (00 9) I 




00 9 : 00101919 € P 0 (3 9 ® 



0969 91919 019 060 99910019 319 69910 
300310 I QI060I9SZL9 9l0ld ©3a069 09191919 

• \ ds 

3001 91 30069 999IQ0I9 319 0319 0Q9I6Q 399 
6010310 I 00191919 019 6010391 0969 3Q9dfl 
GP30 9l6f 9d*1 9991 Q01 9 3IQ 363,13 0Q9I0 
909 310 I 60d 91919 019 3IQ 363,13000 2J£T 
3303,0 60109160 30130 6010310 I 

9I9I9Q 9© 0 90*108 6^0 390 310 0*19010 
0QI3I03IO I 31091 60 QQ 913, <10 99,l°€1 SII9<S1H9?0I 
<101 30d 00310 I 00 30916169 600 91091 910 
09 g°04 906010 00931 6010301369,0010 ©31© 
91919 390 0QI3I03IO I 3900 0999 39*% (3 
390 393,60 00913, %&09° ©S 6010391 9II©13, 1 
919190 69 €1 600 93,139 001360, 393^? 9001 
3°30 3©3i 001310310 I 91919 903I6Q 63l§,0 3IQ 
391% 0010 993 9*19010 6010310 I <101 691%, 
0001, 919 30 9I611S? 910*1 %63 9*19%0 6010310 I 




3 > 9060 9dH <1010 60 9 0 310 %360 363,13 
00 131 03 1<] I 91919 60 06 Q 313, I~ 9090 
(36000 39 (oleic acid), cncn.-JJ 9090 06916000 
39 (linoleic acid) <19° ?o.o 9090 319^0 39 
(palmitic acid) 319 63019 310 I 09191919 600 
90*108 <10 ©0<3? 601630 600 %63 9*19%© 600360 
9d*1 <101 999,0 (3 3199 ©31060 9*19%© 60 10310 I 

9019191960 6009*1010 090631^0910 310 I 
60 d O0IQ 9i 9d*1 019*19160 9*19%© 6010310 I 
919190 6019130 0010 100310 1 0310 (3 393,6901, 
0101, 36991, 3090, 30^3, 93^l§, 6006^9060 
001 90 6010310 I 90191019 33,6010360 

9d*1 60600 3I96Q 301 91919 693 3190 6010310 I 

\ <o 

9I9I9Q 60191 901010 9®0 ©10 9d*1 031010310 I 
91919 9§i0 910 09 091 3©60 691016010 91919 
99,0 990 6010310 (3 001 010910 ©10 331931 
0160 I 09191919 9§I0 600, 30 00*119 3%©60 
9*19019 0QI0I03IO I 0SI 09191919 9®0 910 
0Q0IQ16Q 9301 9I96Q 0*190IQ 0QI0I03IO I 03% 
9190 90Q 9%0 6010310 09° O0I 9%0 ^19^ (3 
9§i0IQ0 I 09I9I9I96Q €100©l 9 S-CT 10 019 0§,gi0 
(3 90001 019 630giQ 310 I 036Q 00199 

• a ^ \ 

'0' (3 '0' 310 I 00 019 09191919% 310, 5> 01I6QIQ1 
0§ 030% 6010310 I 

QIQOQ 909 QI0*16Q 09191919 019 60 0360 
9d*l 0360 30910* 901913?, 31® , 04l00 (3 019091© 

^ ds cK — 1 — 1 ds 

399 319 0130 0039§ 09° 313, 900©l CO 019 
09191919 000160 ©3190 6010310 I (3©61I60 9d*1 

3690 31060 09191919 010 6009 I 

■ 

SldHIQ®, G}G)Q 9Q/0, 

siiqqq&i agiQwiQq,, ziqqqqi, giqq i 
=9131© 90S- 



09,90?? 

<k \ 



21 1 6611 <31 (TO 

(o4 09109 ®®l%) 

QQQG) 6QI6PI0 6QI6I 
\ — ' 

2IIQQQ r -i) 

01019® ®199 <19 9®§®Q, ®1®9 ®199 I 00 
®1996Q 69091 691® 99 919 I 99 QI9 <19 ®9 
99® 699, QI9 9169 0499 QQ <19 0191® 9^96Q I 
0191® 21^9^0 431% '211® Q®6® Q®6® OQQ 9°®l4 
0Q06J 0IQ60IQ 99 9 ? 9191? 69Q6® 210Q060 
699 69^.1 01® 0I®€1%9 99 9 ?' 6999 %09 
9QI999 919 2110® 9919 9IQ 99 999 9 99 I 

cK ck * ck ck ^ 

6996Q 99 21<^ 9 2J9 I 21f%l QIC? 09619, 9% 9I'Q 
9010,910 I 99 0? 919 21160® 091® 609 I 0I0I9Q 
91996Q 099 69? 21913 91? I <169 0I0I9Q 9l99 
99® 61 91 919 9906®!? I 09211® '90921IQ1' 
(Bakhtiari), 21IQ9Q 99 '699®9', 211® 99 '909' 
<169 9d1 0I0I9Q 91999 21I9Q93 I 

90921IQ1 6010,1 999 99 9 0, 3,IQ, 99 0l0lO 
2190199 99 0611 9d16Q 21190 Q0 99® <19 ^93 
0Q00,9§< ®Q93,®®l0,Q0S39d1 1 909211 ®1 Q9d1 
90091® ®4 99Q 06116® %4 6999 , 699 099 
060® 69616® 0ld9€ll (3 601019 9211® ®%S I 04916® 
90921IQ1 9^ ®0I99I 96Q I 91® 69® 919% 69 001 
®Q21I%§? I 60®99 9? 9^ 601® 601® 0101? 6900 
®60, 69 99 90921IQ1 Q96Q 609010 21190® ®0? I 
6999 99Q96Q %0 219®3 99Q9 I 21IQ9, %0 910 I 
021I?O Q0I99 I 692J96Cf 69® 2J901 69991 9600165 
69916® ®9IQd®Q3®§ 93 1 000409 09,91991®, 
9I®QI 691® 699169 91093 09 04916® I 

0994 90O21IQ1 0l!392l4 60dl9O 0499191 
21999 9® 061 04 ai®9 60 > ®21I69 I 91® 94 21IQ9, 
(3 94 600 60l4o 3196® 9 60IQ6IIO I 90991® ®4 
Q96Q 9d1 909211 ®1® 21I0IQ 91991®. 0190191 

-9SI® 90S 



0404(611, 0191 01910,6® 9600 0Q94® 6919919 I 
99 00,9® 01® 0I0I9Q 99*3,9 91 9I®®1 9211® 

<b — 1 ijjj Q. 01 

®6Q®i9 i ®i*ai ®%® 0i® ai 6 ® ai 6 ® 0 a®qi 4 ® ooi 

69 ®9 9211® 96®, 919 9191 ®6O016Q 9191 96Q9I® I 

Ol4 0I0I9Q 9l9®6® 9610® ®Q0, 6999 (3 
9I°9,99 0Q94® 60l®9 I 211491% 9610 6069 91® 
0191 21IQ9 9®d®l 69696969 91' 699® 94 61®l 
990 (904 061® 0®) 991 I 00® 9d'l9Q6l 99 
0I0021I®9I ®I0 991 94 91' 01® 61®l 9IQI99 I 06® 
69 690I3Q1 69 1 Q Q®6® 1 0 6® 0 0 S 9, 690I%96GFI®21I 
691® 9l® I 09 0191 2199®6Q 91 6®9Q ®46Q 21199 
0Q94® I ®QI%60IQI ,9106® 00994, 06® 9919211 I 
9610® gi°9 1 99 994®® 0619 dl0 ’®2iP® 91991® I 

<b — 1 

099 99 9°0I96Q 96109219199 21l%d '921? I 6999 
9610 9ld6J®l QI9Q 0°9 99100® 21199619 Q0I 
96® 92IM 0l9 06910% Q0I ®I9 219®9® ®2lt I 
0191 0Q0I9 01® 9211® 91991® 9dS 21699 06® 
009 I 9610 9211® 9d°9l Q0 6909 I 69 6909 
9CP®6® ®2lT ®I06® 00001 90® 909999 %21§ I 
6961 92119 69 69991 ®60 091 9Q9 I 0l9 0QI6I6Q 

ck ck — 1 \ cX 

219 6016961219 ®2lt9 gdl®OI% 6016®® 06191® 
21161616® I 06191® 010,99 dffe® 210091® 0611 Q®9 I 

<b *«. — 1 "■ cK fl £«. — 1 

210® 968® Q09I (3 211901® 6®6® 91® 91901® 
9Q9IQ 001 9610 dl6Q dl6Q 0I& 9Q9 I 

0I0I9Q 9l9® 90 (3 2109 01® Oe?" I 0l® 

<o ds 

06® 6069 9Q£P 9Q6® 0l90dl9 690® ®9l9l9®6® 
9911 21169 I 9911 0199 ®9l 01® 6091 90® 960" I 
0§Q 061® ®0Q 69® 91 QI99I9 0S9i® 2110!^ 
9® 991 01® 6091 90 (3 2109 006® 99,9 960" I 
00 0®a®6® 09® 21160® 21169 I 9,1 (3 ^211® 21l0i9Q 
019 969® 9®1 01® 9QI0 I 00 01® 601® 016® 
910 210® 21106® 2109Q9I9 99® 21160® 091® 

-k *- *• 

6960 I 6006® 6069 60191 ®9®0 91? 0I®0IO 
QI01® 2119® 69 991® 2160 01 96® I 010 19® 

ck <6 ck ck 




00 , 90 ?? 

<k \ 



019O6Q <191 <10 910190 QQ€II I 9610 <1® 92110 
qio 600® i gq^s? 0l®O6Q 2i§q ®oq<i 2119® i 

69®o gqg, 910,1 qqoi ®®oo ®i© <10101 0010 
699, 609 <9IQ 91009 969 l 

EIIQ0Q r -S> 

9§9Q 21I6QI9§0 99 999Q 600 99 0001 
0QI0KI, 6069 21169 96)910 0010, 600 99© Sl^ I 
<1 0211 ©9§ 211000 09P0Q 0I0Q '£II#6SQ' ®96Q I 
609© 996)0 GP06Q 21169 90 691© 9199IQ 0Q 
9 §690 910% I 699 9©% SII69 '9§9' 691600%! 
<191 QQQ QQ€II <10 ®1®l 00919 I <19 990.6Q 9§0 
©IQ 00310 91© 6®§IQQl 69109 I 9€19Q 6®§IQQ 

in • 

9101 ©I'Q 211090 0S6) 069", 90© 99 96O09IQ 

—i in ds — 1 cb 

<10 60l§QI 6®§IQQ 990 9 > 06Q OdSIQ 900 

9Q6®§, 69010 IQ 0l®0% (3 90001 99 9Q90 

69109 I 900 aiOQ 919 990 99 9190 6910 ©IQ 

6®1®0 2109© 69109 I 9Q6®§ 210010,1 9619Q2II0IQ 

9199IQ, <31191 91010,, 019 211910 99IO0IQ1 OIQ, 

Old (3 0I9I6Q 99d0l 21199 I 0I0I9Q ©190Q 00001 

69 9% ®gf 991 0Q9 I 019© 69 SQ 001 0I0I9Q 

0190 0110 0Q9 (3 SQ 6910 69I0<1 SI06Q 99919 

0Q9 <I9IQ 00 00 Q 2110 9 €19 9I06Q 019 I 6069 
\ 

0I0I9Q 0l9OQ 2101301% 69 916210, 0Q 9§9IQ 
0211 Qig,l 6009 I <1919 6909 ©I 0l9OQ 9219 600 I 

0I0I9Q 010O6Q 900 (3 9€19Q 99® %316Q 
O 2101 I 69 60606960 SQ 6910 99919 21IQ9, 001, 
090ldl (3 9 §9100 2IIQ9 001, 699 ®0% 9619 (3 

900 9d16Q <10 dQ€IQ 999© 9,2 6901 I 90© 
9 €19 910 21I€16®0I 000 99IQ I 

9€19Q 60IQKI 9© 961 6909 ©IQ 0£fl€90€l 

0901 I 0I0I9Q 010O6Q 9§S 900 9000IQ %0 
9P0 dlQ€l, 9§90l0 9199IQ0 091 0Q9 I 60§ 
9© 9© §91 %<l, %0 %Q9I 96Q 9=0 %<l I O' 0211 



69 OIQ 2101301% 010 0Q® I 0SIQ 90 96Q 96Q 
900 69606960 9090, 690 9906Q 900 '€9€§0l0, 
00 90' ( Memdelian gene pool)6Q 69109 9© dQ€IQ 
2109°§10, 999 (genetic revolution) <121910 01Q90GP 
216O0I°€16Q 910,1 I <19 999 9 > 06Q 000 099Q 
90Q (hybrid) dlO,999,90l 2119 %2 691091 <9 
g90,6Q 9dl9l0lQ 60Q60I (Jericho) 9%®1I0 
00Q6Q 919 (3 099Q 900% <10 dQ€IQ 90Q §91 
090 %<l I <9 ©00 §91Q 9101000 9© 9© (3 
<I9IQ §9IQ 9®0 9© I 9 ) 06Q §SI 921^60 9© ®%0 
991© O 6910 09 906Q 06© I <9 §91© 69 09 
21ldO0 099Q 99 r 0 I 0§0IScfl 02l©lQ 900 SI06Q 

ds <b (b c\ 

910, <101 990.6Q 21IQ9, 69I0219IQ 9001 90S 6069 
60Q60I 21806Q 69 0 2191 099 , 92J91Q 210109 
91010 099 60Q60I 9%®1I0Q 96§90,<IOI6Q 2191 
9dQ 9I€1Q QQ6IIQ 9166109190 990,% <1 910 901 
9I61Q ©g 6910 Q99 I 60Q60IQ 0600 9I06906Q 
Q99 I 2110 60Q60I 21ldO0 99QQ<I I 99Q0 6QQ 
Q99 21Q08 ®§90IQ 9Sf 9%€ll <0 9l9l0 9I60Q1 I 
000%909I6O OOI6Q 900 21S06Q 000 0Q 
®§90IQ 9Sf ©0Q 92IQ 021IQ 91, 0QI0 211® 9I0®§ 
9§9 6969 0S0IScTl 21IQ9 0Q9, O§0 %69 019 
0Q9I 910 ©IQ 09 090Q§ 21I9§10 6910219 I dIO 
0® 690 ®l 099 0®, 01910 01^91 910 '®f ^<1 
O0IQ 2II9§10 I 0® O 01^60 §91 2190 69 ® 09Q ? 
0219 '®l'0 i 69 09Q 9600® ? 

9§90 0§Q0 9901% 9© 910 OIQ 9§ 90 
019 (3 019 2106Q 2191 giae 1 21ISP0 I <® 0ia© 21ICP0 
9l°969§lQ 960100 99IQ€I (3 92,9, 9IQI 210 O0§ 
QI69 00,2© I 9901% 9© 0211 901 21l%0 (3 2101 
0I6QI2 21I0PO <]0 2101 21100 969"0®§ (opposable) I 
<1919 £119 9I0Q 96§S0, 9191 910 £1169 009 dQ 
01%% (3 01901^ 0is2l 0Q0l%% I 60109QQ 99£l 
60 21169 6069 91' 9^6Q 210 2II9Q 2IICfO0©0 0Q9.Q 

^ ds ds ds * 



3tai© 






99 010 092101 I 060 2II0PO 9d10 6910 'Slig^QHI'* 
9091 21ISF0 009 <19 210101% 21001 6960 9191 
0>060 21169 Qffil 90199 <1919 01901 9001%%! 
6990 900 9191 21190,10 909 9191 010 2II96119QI9 
919 909J 9191 999 69109 9IQ 9g 90 91% (3 
999 99,0 010 I ( 9008 ) 

■ 

QI61QIQIQ, QQQ-S)* c n 00 9 / 

* 016199960 ' 04/00 6919 00 1' ( Programmed 
Cell Death) 91 '6919001' ( Apoptosis ) <7© 096)94 
$10199 990j I SIG8991G80 9099, $9089 900 Q IQ 
<191 OI90 9l4ll 9661 90.80IQ 06/960 69>09 
SII00I09 90-90 900,0 69190 001 0981KI I 9$ 
SI9IQI990I (3 6019 9S60 099 9994 6919091 

4 -is ^ 6 

0©q/ / <7©/Q ©/Q 90960 6919 9V11I60 016909 9® 
069 1 98960 99 C 0 6019 0I90<I I 0191619 6919 091 

9 - ^ < 2 - cK 

6019 OIG8901G8 0l6l 6991 09 <19090 00, 0691 

?n<9 99 9 16Q ©ff/ff 9%H®1 9l4 9899 ( Carl 
Vogt) <19 990,1 94® I 908) 6® I 6069 CCSO 0991 
OIQ <191 0960 0ld9 969901 90101091 'Apoptosis' 
<19 9l9 99 1 <1910 0l4 6909 '009091' 1 0091 9)00 
91901 0091 91 990 9901 90 9091 01199 901091 
910 <19 99 91® 019160 9$ ©gf 610 919Q9 I e 09 9 
009160 John Kerr ; Alastair R. Curie<19° Andrew Wyllie 
'999 ®4l0 0198 911090)60 99190 09960 94$ 
9199^0 'Programmed Cell Necrosis' 31060 9l90 
< 190600^ 99991190, 9l9 0191 969890 James 
Cormack G 8 90104960 <!' 990860 'Apoptosis' 90 
9810 SJ0 919910 908)601 1 <18)910 CormackG? 600$ 
901101091 <191 9VI0900 6919001 ( traumatic cell 
death 91 necrosis) 0161 1 09190.91 9°990 

06061010, 9699611 910 90 0 9 09910 6099 
6016901 909,10 Sydney Brenner, Sir John Sulston <19° 
Robert Horvitz & 90110109 1 90990060 0611 <19 
990J 69910 NJ I ©g <191 99 90016160 00 I 

- 9°9 199 

-QSSIO 9QQ- 



Q\<ol\6Q®> QQQ<§1 

H CX_ 

91 09&i 9 9IQ1 9IQ 

60CP 90 <19 910199 91ld <19° 9€10 <19 

cK H M 

999 909131 99911 I <19l 9101 9060 9^9 $ % 
§ o 69l§ 6019 9 O 996I0 €1910 69021016969 99910, 
o 9999 909 o< o11l 99 9°99€10 SII€1S?I 0921K1 I 
<191 <19 Q9ISI999 6QI9 <19° 9°990 ’<199 0900' 

C-v cJs — 1 * \ \ 

(Aedes aegypti) 9100 910 991 91901% 9Hl9SJI<l I 
<19 6QI9 9IQ -OgScfl'S 69i99 €*91 991 99 ) 9 99QI 
9H9SI 9999 6919919 I <19 6QI9Q 996Q 

99IQ Q9 9IQ°9Q9 999^91999 91931 9dH 9699 
GP9Q9 69IQ9£JI<1, 9IQ9 <19 9919160 9ldlQ€198 
90 99i^6Q 9 9l9@£ir§ I 

<169 9gQI^21l69Q9IQ 9IQGP^21I 9999119^ 
QQO (Irvine), 9690Q 21^699 ( Oxitec) Q9699 
<19° 21^6€PI9"'99991I9^Q 969 <516999 <109^ 

9I0Q <19 090 999 (breed or strain) 9161 991 9§> 
9Q9I6Q 99P9 69I99§ I <19 916) 991909 211691 
00 0I<^OI9I§ I <19 SI069199Q 969,19 9IQI 60CT 
9QQ 9GP9 0QI9Q9 9QI9I0 0IQ9 6910 
69^10991000 99 19 I 000l<^Oa9l <19 910 
9919160 09160 9910 9199100 9101 99960 9990 
6910 9019060 00910 991901 09§ I 

<b d\ cK • Q. 

<109 0900 09060 <19 990190 910 9191 

* \ \ — 1 Co 

9900 909101 999,60 2191991001 9908 909101, 
960090 9I§ (S 099l§ 9§960 91109109 I <19160 




G©,90§§ 

<k \ 



<169 ©9108 9901300 9IQ9©I, 9001§ 91© 00119 
©d160 00 G0 9G©© G09I60 2101% 691096061 I 
<19 60I99I9G ©61I©I6© 990 21©1 60I69IQG %0§G 

90 91l99l0a9l%9€]0 ©211 ©211 0QIGI60 60S? %0ld 
9°G©610 2II€1G?I ©% 69GQI61 I 

©0© «U©6Gl9Q 969,19 G0 2J§QI ©910’ 0I6Q 

G© S9Q69PQ (genetic manipulation) 91 G©l9,i,060 

909#© 2II€1 6G9Q ©9GI0G ©IS) ©919? 606110 

©l°9 69 91 90© 9G9.IG 909© G0I9I0 9109 1 

<1919101 69©l©0 00 91 9l©2flG 9 O 04 2IGI ©1 

G092JI9I09 I ©10 <191 ©101 9%9 ©9I©I©0 0960 

6G1619 90GG 9019 909 ©19 I <1G G090900 
— 1 ^ ’ * \ 

9%9 ©91 ( 3 99I6Q 9%219l 9ldl061 ©10 ©910 9GP© 
9101 909060 G0QI0 G%219l 9©a ©10 ©9100 

0091 9I©«3h 6019 9I021KI I 969SIG©I©00 21IGG© 
d©9l9,1 <19 SI©6Gl9GQ 960J9 9101 6G1619 218060 
©10 5> %C ©19 g©0,©d%0ai©l9,©9l 9°9 99G60 
©i^Qdldl© 69109109 I £J00I° <191 9101 600 60190 
©6GI9I0© 0^0 6910 69©l©0 9919 I 

GI09 > ^1I 99991100,0 6~9Sil©G<l69l©1 6G©9 
(Anthony James) <19° 21^6000 %1G 211060 ( Luke 
Alphey)0 ©060 ©IS? 969991 <109^ ©91 0960 
G0I9IQ216Q ©dl 21 ©H 0100 ©91 ©9,9,9 910 <19 
dl0l 90Q0I0 99 969,19 G0I9I09I09 I 

<19 9Q0 9I0°90G Gl9©l9G 991210 <IG 00© 
0GGi <19° Gl#169060 21699IG0 ©0199 69102191% 
21 1 9 1 ©1 9©60 601099,699 6910 69«1I©G©I6© 21191 
9I®9§ I <19 SSI©6Gl9G0 90Q 690 90199 960 

<1910 969,19 G0I99I0 69IG0I 919069191 I 

■ 

<7060670 ZIO’QQ, Zlia§Q Gffl/f? GQQ, 
a§G> 0G/0Q0/0 6060%©/Gf, QQ6Q&GI- Sr& <?0 <?<*)! 




sii^n, as @ atais, 

— > G 

G?§ @ 61SW 

G 

GlIfIGl <3QQI Ql€l 

—1 ck— ' 

2IIQGI0 90© ©100 01901 990160 90 

• ds <0 

9109160 0199 I 9919 , 9© 6010 01%, 000 9990211 
60I6S060 900010 921© 999 I <19 ©100 9%Q 
9199I0G 9^60 09 <1910 ©919© ©dl 9091 
2JI991G I <121910 211© 0l9lQI0©l6© 0©0 961IQ160 
90© ©IS 910 211690 211991 000 I 

©q §QG> 99199 

90© 019 691091, 99 691091, 910211 691091 
©1^60 00 691 021 l<l I 0© ©901 <19° ©9 6991 
2119910 I 0©G 0001960 96J0I9 00 99© 9619I 
90GI0 I <121910 0I91©I6© 0©0 9216© 0©, 010 
(3© 019 G09IG 902IKI I ©l^gSJ 6910 9©00 0960 
©§i 99G60 9GI 69I021KI I 991 9611 216991 dl0961l 
001 dl©60 96160 919991, 6GI0I99I 910 %9dl 
%<] I 99© 96191 9#% 9lGld G000 9101 09010 
(3 969ld© 00106091 000 I 



90© 910 000, 921G (3 ©dl© 21©Q9© 99© 
09§l 921G 09© 99© ©d160 09I9-§9O, 
2110.9 .9 .<10- rs> 91 990,2110.9.9 .<10- §$ §91 0190, 

\ — 1 <0 




<?£ll© 99Q- 



00,90?? 

<k \ 



q®i® 00110 ®gq £iiq qi® 16® 9900 1 qdiq ®gq 

9d16Q 9I%? <3 £11611 900® 01919160 0<?l®0 ®QQIQ§ I 

0Q0 6ll0 (3 9Sll Q06Q 019 0QI9IQ9IQ9 I 
6110Q0 91® 9£1Q 099 090 6qg609Q-£j®60l9Q 

cK \ *■* \ 

9d16Q Q61I9QI 9Q0IQ I 9Sfl®0£ll 0Q0 91® 00 

919 0 Oil 91 990,1 9SII00 0Q00I9 ®%81 91 

0I91QIQ9I60 9£1Q 999 900% <10® 90 1“ 9.01. 

<19° 909 999 900 <10® 90 5 0.01. 900 96169 I 

6110Q0 91 Q9Q0 91® <10® 90 ?0 % ?9 0.01. 

900 9Q0IQ 0IQSJKI I 900 9 §19 1 £110% 90 <1® 

0.01. 900® 00 019 0119010 091 81QI9, £12191 

? .$ 019 ®I69%I©9 60IQI® 9661ld0 0Q9I £11901® I 
— 1 \ 

Ga® 0I91QI09I6® 0Q0 dl@961l 0Q69, 
699160 96000%, 9£1® 099 0Q0 91® dl®0 dl® 
69.9. 919dl0 (3 0g® Qg 9 0 69.9. 919dl0 
Q069 I 909 099 91® <1® 919dl0 0811069 - 90 
69.9. (3 9 0 69.9. Q09I 9Q0IQ I 900 g0l 9611 
®Q% 091 dl®961l ®Q%, 99696® 9600091 0811 
60 900 6090 cn %$ 69.9. 0®1®6Q Q09 I g0l961l 
£16901 dl®961l Q® I 

€1©giQ, 6QIQ60IQ 

60S (39 019 990,6® <I®Q 90 9 00 901 
60I9Q 091 ®°69l^ 00 901% I <l0lg@l <I®Q 90 I" 
% ? 9 0.91. 090IQ0I0, 0.01. 9WQ9 

<19° T % ?0 0.01. 9019 9d1 901® QIQ69 I <1 
999, 9IQ 019 990,6® Q60J0 0QI09I ®00 I 

®efl90£1l 0Q0 91® 006900 £1019611® I Q9 
00 0Q0 91® %® dQ9l <19° %®6Q 9101 dQ9l 
990,6® 006900 06® Q® I 0Q06Q 9ldl®61®8 
Q0g9l 691®, 9I%£1I 691®, %® 991 691®, 01001 
6QI0, 90001 6QI0 6901091® 991901 £1d® 8IK1 I 
<199 6QI0 69I0Q 990 91® 0I91®I®9I60 0003 

-9^10 90S 




0S9S1I0 609 091 ®S 9001 609 90 691016910 

<b — * H 6 Cv — > 

0Q9I £119611® I 900169101 - 6910910® 990 91® 

<I66JI9 ®£PI0, 0960® 91901 Q 0QQIQ69 I 6QI0 

91® ®I69%I®9, 9I6®6®0 9190 IQ69 101 I 6069 
\ 

09® 9Q9I61, 6QI0, 69I06Q £1191$ £i°61® ®01 Q0, 
09 9$ 10 609 90 QQI96f ®Q ©Jsd 919 0IQ 
06® ®® I 09® 60®Q ®IQ0 910611 6910 09Q 

<b \ \ \ ^ 

6® ®g -?roo- ?ro -?$$? i 

0Q0996Q 00 ®08ri o 61 g® 61006® 0g® 
®0I® £1161 00I6Q Q0% I 0QI6Q %0IQ, 69101 010 91 
9196® 9160® £18191 69GPQI 901® 9101 £19® ®Q%I 
£19® Q6Q ®®QI96Q 0QI6Q %0IQ 9£1% I 6® QI96Q 
019 06® <1® <I®Q 09%®IQI9IQ r % §0 ®6y® 
£19® 9®8II<1 I 

£119611® 369 ®Q® 900 dl0, 9lfj£ll, 901, 

00191919,90, 9Q®9§0QI96Q 019 ®QI0I®QI6Q I 

6069 <18191® 0003 <100®®® <10690090 £i£P9Q 
4 - — 1 \ \ 

( A.E.O.) <19° 9® 3,01% 09 ®ff®IQl® 01% 091 
0003 0901310 600% £ld® 9001 (3 0811 019® 
®Q$ I 09® 60®9 ®IQ0® 9I061I6Q 6910®® 0IQ§ I 

Os <6 \ \ Os 

■ 

QiqjQQ,, adaifffSlI, QffQ-9S e noeo I 





G0,9O?? 

<k \ 



siie?i,a^,6GiSG(i 

CK ^ 



QQQIQQIGlGIIQH 6CIIQQI 



9IQQ Q&QIQQ €K?QSJl 



0© 91® 69® 91 9Q9IQ 91® 69® 0090Q 

sii^h giqgl g^o 69i©0i9® ®i96Q ©Q9i 211901© i 

<19 69I©0I <19Q 6991 9QGIQ 699® 9191 9QI906Q 

\ 

Q9&9I 9601® 9019% ©§ 01 ©§ <12160 919® 

69IQ2J9 I 9QI9© 69®§ 9I®10 90Q 6906Q 0^0 
\ - 1 

69 0219 900,9 I 09IQ OG ®I9 0069,161 (3 210QI0 

*- % 3- cK — 1 

06GI61' 2ldl0 %9% 0001 691® ®0 210QI0 2110© 
<191 60IG2II 69IQ9IQ2JK] I ©09 91® 9QGIQ 

6902191 9Q0 0191 99121© <19 9QI906Q ©9109, 
QI96Q OG ®9Q 2110® 9GI® Q0I9I®21I<] I 69® 
019100® 2119 qiSI 91® 9901% 690 210®®, ©I® 
9QI90Q 99106® ®9 9°®0 0001 21°06Q 

\ n • 

Q0I9I021KI I O® 6990 69® 0191 %IS1 91® 9901% 
2121© 900IQ®, 0I® a 9QI90Q 210QI06Q 0100 
©QI9I®2II<I I 6®0 ©1019,0191® 6901 0IQ9I (3 ©191© 
©9 0IQ9I, 0191 9§9I 91® <19 9QI90Q 919191 

cK \ 

02II9IQ2IK] I 900 9©IQQ 0191 91991© 60® 900 
<19 60I0<] 9QI90© 9I21IQ6108 918 0I96Q 9QQ 

\ ck 

©QI9IQ6IK] I 6©0 0I96Q 6©0 0191 99121 Q921KI, 
Ol'Q 9001 096Q 9211901 - 

Cv n 



60®, 921,901 
6019© 9I°9 (90 9I°9) 



Qia 

xel G119 



01® ©101 S3, 9191, iSlQ (3 91Q0I© 
0191,91®, 21^1, ©©01 9I°9 



diet QI9 



O’®, 909Q9I (3 019 ©I01S3, 0191 
091 ©l©1S3, 0191 



90, QI9 



QI0 



9QI906Q Q® 2191 9601© 9QI9Q 0191% ©901 
©9 919® ©Q9I 9IQI 0191 <1© 9%©0 21I9IQ 69I021KI 
(3 0I91Q ©00 69l§.® 901 Q92JKI I 0I'90I 0191 
9©9 (3 21960IS0 699I6Q 6©l619 21%921l %<I0I9 I 
0I'9®0 0I91Q QSP, 99© & 919 9211 0©Q %0 
2109I6Q 69IQ2JKI I 

©99S ©I96Q 0191 09,0 ©Q9I 21991 0©<l 
9WQI 6069 21Q1I9 (3 96019® 9©6Q <191 99© 
69IQ2JK] I 6069 <12191® 96© 001 9Q©IQ <19° 0191 
0211 0I91Q 6919© 901 ©96Q ©901 SI0210I 9Q©IQ I 
01' 99© 0191 0S3,0©®lQ 99S3,, 0§, 9901 (3 21121© 
21901 ©96Q 9211 <191 0^Q ©Q21l<l I 

<191 9Q9IQQ 69l^© 2II90100I 9Q9Q61 
©Q9I6Q 919191 ©Q21l<] 9191 9 , ©6Q 9Q9IQQ 
6®I©9I60 %0, 99© (3 016QI0 Q®2JI'§ I 

9. <191 9 > ©6Q 0191 2110© 906®l©l 9021l<i; 

690I9K1, 919 ©© 69IQ21KI (3 0IQ9I 91® 
906Q 21109 9§ 691021 I<1 I <I9Q 2160© 601© 

— 1 <b 

21 9§, 69 © 0191 9§>©Q 691006® 9211 01© 
01 Q9 1% 2119 9 9 ©10 ©Q 021 IQ, ©IQ 61 
69910® 2110© 0191 60IQ019, ©61I9KI0 <19° 
699160 0191 0IQ9I© ©0 9I2IIQ 019 I 

0. <191 999*09(3 Q9008I09I6Q9I9I91 ©QOKI I 

9Q9IQQ 211 tf© S0© 019 0I91-69IG0I 9%0 
©QI9I02IK1I 9190 99© Q06Q %0©Q (3 
0WQ 0191 9%0 69I09IQ2IKI I 

8 . 0I916Q 992101 Q021KI I <1© 9©IQ 0191 
99960 0IQ9I© 90021K1 I 

9 . 6© 99I96Q 9%0 ©Q2J6® 0191 9©©l Q69 
019 ©91 21921I6Q 0^ %<I0I9 I 

5>. Q0 210919,1 909Q9I 2116101© 69l®ai<l (3 
219211 0GlQ 6991© 960019 I 

— 9SIG 9QQ- 



0191 9QI9© 



SIIQH 6QQ3Q QQIQIQ Q06Q QQ r Q 

QQ8IK] 

qa<?l6Q <100 609 061061 66110 0191 Q 091 

061 9Q9IQ QI9lg, 63Q0I0S?Q 69l§.0 2IIQQ100I 
9010 69iei8ii<] i 01 Q 61 63010 s? 01 QIQ 0 , 91030 
0811 319100 21IQ0100I0 0Q61 0Q9I 916) 630105? 
0101 Q0 Q0 69IQ81KI I <]§ 0f|%0l01 631001 QQ0 
091010 Q96Q 05lQ 0Q81K1 I 

e. 01010 9 Q 9 i«i - <101 36 £i^ 60 ieia 9 i 2110010 1 

<18131 Q 9Q9IQ 30315? 3°01l , 639105? 93,9 , 
0SP, 0IQ1Q0 (3 91090 21931 <19° 69910 2110 
2II06Q Q09I0 60IQ6IKI I 0101 09^100 0Q9I 
303,6Q 630Q 601619 30IQ 63l§0 Q3I0I0Q 
215119 3Q513 0 0%<] , 698190 0§ 60910 
3081K1 I 

9. 0101 01091 - <101 <I9Q 69108101 0Q0IQ, 

31010 9Q9IQ 30310I0S?Q 21196110010 9Q6I 
0Q 91^819 1 9Q9IQ6Q Q08191 96010 9 0915? 
010010 2110 21I96Q Q0 <101 043, 0Q9I0 
60IQ81K1 I 00I0Q61 gqg 60I0<I 9Q9IQ6Q 
0661 00,0661 0661 IQ, 0661 051901 0IQl,0661 
01^.01 019 0%8JQI 91§, 0661 000 019 
0^91 91§ (3 0661 0IQ69 0 9 6QI01 8160 
960105? 211901001 210313] 0101 Q0Q0 6091 
0%Ql 60 1 5181 1<1 I 

«n. 910 961101 - 3Q9IQ 90915? 93,30 2110 

2II96Q Q0 0101 09Q 910 0QI39, 0101 043, 
0QI3I618IK] I Q0I0Q61 9^9 0661 390 %<I0 
60(619 0161 Q0819I 01010 0161 009 0Q 
60619I6Q, 0% 0661 90 0Q3I6Q 010 I 600 

-9SI0 90S 



0101 QI09I 6960 <18190 0^60910 60I618II<] I 

— 1 <b ds 

961 60Q 0101090139,01010 5101 39,01010 

ds ds ds ds 

6901 39, 01010 081 021139, 0101 9611 %0 
210313,1 0Q9I0 69I618IKI I 

. 999, (3 0§Q Q00 9199IQ - 63Q 9Q9IQQ 

09611 060 0ff0l9l 69I5181I§, 699105? 9IQ 
<191 9609 2119010 69IQ81KI I 0IQ0 699105? 
9I06Q 690 9 93, 081l<l I 600 01919% 03,0 
(3 QI09I 90101 <I9Q 6991 Q00, 6390 09 

— 1 ds \ 

09 303,6Q 00 0191 9%0 69151 9I%810 I 
90 0©l<] 099 9906Q 961 00 30IQ 0101 
9I9016Q 0191 9l90 Q9 0I%819 I 

■». 91§00 QQ (3 2l<oj»0 - 0101 9%0 6960 

91§90 %0 (3 21%0 90 9611 61110 60910 
69I518JKI I 21901 <I816Q 0I01Q 691^0 0511 
Q96Q 60l09 90IQ 9109 0QI 3I6108IKI I 0% 
210313,1 0101 90181 900 0QI3I619I6Q I 
Q0I9Q0 q%9 060 3lQ 0161910 6151 9K10I9 I 
600 069 31Q6Q 63® 63l§.0 001 Q98IK1, 
69 9 69l§.0 901 Q 2101 63 60l09 90IQ 0101, 
3811-0151, 6313,190, 6901 2110 01' 0I016Q 
2I$^§ 0QI3I619I6Q I 

i>. Q93® 000 - 60l5kl 90IQ 0191 39© £11® 

69I0<I 90IQ 01010 90161 0161651 0191 0§0Q 
6991 990 9%0Q 9611 691 6181 l<l I 0I'90I 
0I01Q Q6P, 99 0 0811 6019001 91® 9611 9Q0 
0I01Q 000 0QI3I618IKI I 21901 <191 9611 
91§00 %Q (3 QI09I 651I0Q 910 00001 ®96Q 
0S1Q0Q8IKI I 6000, 90151, £PI<I0 QI619,0I^ 

ds • — 1 \ v 

0Q0IQ, 015191, 09511 60191 610110 <I99Q 
60600 090 0101 I 691^0 061 0§.Q <1000 
09 610^ I 

*• V % 




s>. saai 0910® 00 - 0QlQ 6360696® <31191 
£11901® ®6Q, 6360696® £113® 601® <yKI I 
<31191 <31163)91 96Q 6®l® 9Q0K] I 600 3191 <I0Q 
6991 £11901®, 60 ® 0dl 09IQ0 ®Q 9I%819 I 
<19 60031® 01010, 3191 06)3 I Ol'SOI 

3191 9lg® £j£1l®£ll QI99I 301 9Q0I® I 901 
£]I06Q 3191 <31I63)9IQ ®§ £1 6 Q690I9 I 9^31® 
(3 63 931® 01010,3191 QIC*® g£ll9£l] QI98JI<] I 

r. <31101 39 S 1 ® 900 , 919 aio - 00 ®0 6 ® 

606081® 3191 3961 ®QI09 (3 9081® <31163)91 
006® 6® 60 330, 919010 Q9®. 01' 096® 
3013191 601001 0<a)Q®Q21K] I096OI00O06Q 
330, 919010 Sid® ®§81KI, 01' 696® 3I916Q 
Sid® 0f%3l® (3 6393IQ 01010, 3191 Q39I® 

< ds <i 4 < ds 

69IQ21K1 I 09 919dl0 03 69IQ8JK1, 6069 

\ 

Sid® 60031® 01010,61101 61IQ9I0 69IQ21KI I 

C. Slid® SI9ai - 3191 60I0OI6Q 9Q9IQQ Slid® 
£19aiQ<l® 933 €)q®l 9961 Q9§ I 600310®® 
slid'® S19&I gs®, 639iQ® 3101 9®i3q4 

69IQ21K1 I SldlO 639160 Sid® 31016® 9^31® 
(3 63 931® 01010,3191 3IQ8II§ I S10Q Q06Q 
6009160 Slid® 9^% 9609 39d 09 § , 
633160 SI 600100 0<3,l 60031® 01010, 3191 
9 £10® 3IQ£ir§ I <9 9O90IQ 3I91Q 60l§® 
3016® 9% 0IQ031 ®§81l<] I 6069 60I0<I 
0811 096® dllO 6991 9Q0IQ 60 , 3I91Q 9®IQ 
0191 69® 01 ®I9®,0I9I £11901® 60l§® 301® 
9Q0Q0 ®Q9I%810I 9Q0IQ I <181010' 3191 
0099® 301 0QI0IO0I6Q I 



6QI01, 00QS0I9 6QI91, 90® 6QI31, 013 

<0 \ M 

6QI01, 00I6QI01 ®3I ®1<d®0 0® 6®ld3 6QI0 
60198191 91§ 81IS1I§,6069 63910® 910 ^00, 
0I96Q 3191 0^0 ®Q9I® 69 1 081 K1 I 21901 
0191 0®g]®® 0QI36f £10316® 6991 ®%®1 I 

ee. Q0QI010 9191 - SII60 6OI03I6O 00 
£1001 0,1 3191 0<%90 ®%8I6Q I Sldio 60 Sf 
Q06Q 60 O' 909Q9I 9Q8JQI , 01' O06Q 
0®"® ®Q 3191 601001 ® <o^81 60 I ®% 
£110010 £11® 63 Sl^Odl 019 I 000 3191 
3°Q00 Q0I®1 S10 3 0 69 91 06Q 9Sf® 

— 1 ds <b 

606®ld3 390,6® 60 6®ld3 9Q9I 91 3191991 
360® £19316® 3Q9l<g§ I 600 301 £10010,1 
6060696® 0191 ^9dl 9Q6Q 3®81l<], 0191 
£110 3191 601001 ®Q9I £11901® I 

? 9 • dff, ®10 (3 0®°0®l - <191 3d1 3191 601001® 

9<£ 31016® 90190 ®Q81I<I I 9»> 330310, 

3l^£IIO 310 ®Q 319 II <5)1 13 £1091 £1091 
— 1 \ 

69 1 081 l<l I 99 9®9IQQ 90913160 £1139 000 
®Q§0I9 I 9CPI®13I60 319 31091® 00 QlSIlg I 
£160® 0I<4?0® <36® £1139 960 908 £1§l ®3I 
3I°3 960 019 I 9<£(30£ll 019 (3 931® 31091® 
00 9I£JI§ I 90910®® (391 90 £119 906® 
9 £11 0 Q£j0 919<y)0 ‘yKIOlg' I <19 9® 9<^ 
9Q°9QI90 99001 3191 04l906Q 9QQ00 
69 1 081 I'd I 600 <139® £113 £1196® Q3 3191 

ds ds ds <s <s 

601001 9%0 ®Q9I® 69IQ81KI I 

090'S 0196® 3191 601001 9^,0 ®Q9I 6909 
<1® ®0I I 60 03160 <191® O® 0196® 9%0 ®Q81l'g, 
63310® 9Q9IQ 9§<®Q 3191 31091® 6069 980 
<yj£1§ 019 I 

■ 

ffflQgl', Qff f?°-rc, €l§ f?QQ, QgF 6QI&, Q&Q / 

m. \ \ 

—9^10 9Q$- 



50. Q09I0 3031S? 31911991 - 3191 601001 
0Q9I696® <19 93!^®096Q 9609 9<^0 6991 
0910 960,100 I 9Q9IQ6Q 09 6®9 30699 



GG,90§§ 

<k \ 



6QI6U6€&<olGl‘QG’ 

% Ov 

QQQQ CIQIQ G&IQQ Ql€1 

\ a 

Q© 0®0I9 601 0l (3 % 960101910% <169 
60I6Q6W5'%0'9I09I 9dlQ08 39060913 0%8J9I 
tfo 9d% 0® r 91®9I60 60I6Q6Q-000 ©IS?© <19 
090 €106919 06101 0%9® I £119 €101060 8191 S>$ 
90€10 60I6Q6Q-00 €10l© 9 9%0 060 <19° 0191 
€10l00£ll9€1100l 910 0681^ 69I08JI<1 I £1169 <31IG»M6Q 
0108191 £ld© 9091610 60I6Q6<%Q0 9 06QI0IQ1 
%90I0 910 913,1 I 

£1169 60606900 90,3,6900®65 601606^-005 

9101 9© 9© 01601 0© 0®0I9 9d1 90,3 £109160 

96© I £1169 6060 9010 0191 010 998160 910, 

69 9 910 8110 I 9601© 91® 09 019160 3°©^® 

6999100 9101 919 00® 6069 601606^000 9101 

dl60 dl60 0909 I 3°0® 69991069 <190 d®^© 

999 099 60 69 €1 909161 6999100® 60I0<] 90 

0106960 0191 €101060 ’8J69I6®,©' (thromboxane) 

0190 <10 906910 0890 060 I <1910 901960 d90l 
\ 6 — * 

3000 %<] (S 0® €tl0 0910 9169 I <191 6909 
990 01061 0191910 ^9601019160 6999100® 0191 
01031001 960 91060 00611 £1009 00® I 0®60 
60160 6®-00^ 919 0%819l ®9d 6990 060 Of© 
9l€fO000J €101© 910 000100 I 

<10 019 699910% C 01160101 €1® 090 
6902101 6960 99009161 9®-3l0 (S 6€]©3IQ% 
01160101 600 1 <f €1®960 I 0661 %S 6010 9 l~ 90€1©% 
£ld0 699910 000 01160101 91991© 0 0091 00© 
<19° 0191 99601910 60060 §0 9061O60 3l90 
0960 001 60109160 9ldl06108 tfO-$0 90€10 
699910 000 01160101 91991© 00811® I 0919061 
g%9 0661 91® 09 ?TOO 01160101 €1® £1I9€110 
00® (3 69 §00 019 699910 900 9961 00® 
6069 69 69 9910% 609Q COO 01160101 ( C x § oo) 
€1® 910811® I 09 69 91® §&0 919 609 1 < 9®-9l0 

— 1 \ cK 

-9SI0 99®- 



(3 6610910 9I£1I® 6069 69 6981% §900 01160101 
(tf x cnoo) €1® 9I£II® I 691960 69 9 § 0 0 01160101 
(COO + § 9 oo) €1® 9I£1I® 0191 9100 £II9€1100I 
OI%cnoo 01160101 £ld0 1699 £ld0 009161 01160101 
69991060 90900 6910 €101060 900 6910 91®0 
9810010, 699160 919101 060 <19° 601606^000 
9101 90060 I 6061 00 9 09160 §0 90€10 01160101 

— 1 <b ds — 1 

£13°0® 699910% 9°99 0091 910 %960l9l9l0% 
%9I0€1 00811'® I 6981910 96010 %960l9l 9I°3, 
900® 9%, 0%6tl, 6901, 9£1, £14110 60€10, 99, 
€1001 9>0, 009 (nuts), 9’IW0, 69®-, 901991 (S 
£110909 001091 000 I 

€101© 910 900 999 3°0® 699910 £11© 

— 1 <b <b ( 1 ds 

E1I98IKI I <10 019 699910, 699 9091610 9®3I0 (3 

690910 000160, 910, 90961% £ld© €1® 9<l (3 

699910% 0%0 €1®% 990 0091 0®00 %d I 

6981910 9tS91®9l60 699910 0 00 €1®0 909161 

919 0091 000 I 019160 8191 699910 99060 

€101060 091 69I0GI60 I 0% 699 000160 06*0 

66103I0 <160 90916160 69 n 99l060 90 900 

69IQ9I60 019 I 600 019160 3°0® 699910 £ld© 

81l<] 698160 9d1 60I606®000 9101 69€181l<] I <19 

\ — 1 

90S060 96010 %960l0l 6991000 019160 3°0® 
6999100 9091610 9l90 0091 96d0,l 

0®0 601606^-00 £119910 900 1 ©g Q9§ I 
9 819 60 £1169 600* 9 Id© 0191 010 69%60 
601606^-00 81l<] (3 9010,60 019160 8191 3°0® 
6999l0%€10l060l606^009%0 060 I 0661 3ldl061 
6010 ©’ll© <19© 91 699190 £1I9€1100I 9061 0091 

\ n m Os. 

910° §tf 019^ 699910 £1I9€110 060 I 0% £1169 
019160 £1I9€1100I OI%0681^£ld0 9Q9l610 699 910 
0IQ8II0 I 39010069 <19 Sid© 699910 d90l60 
091 69 100 l<l I 6981910 0I919SI019I60 900 §$ 
019 91 <10 6090 019060 01960 600 01091 910 

— 1 \ ds \ 

90l9€f 690811® I £I8T|0 91960 0661 91® §/9 

\ 

0.0l.%£ld0 600 919910 ©0910 0§Q 0010109 I 




G 0 , 90 ?? 

<k \ 



SII6PI 9^9IQI9IQ ?V 69. G. 699(9611 61191, 9«i,9Q, 
CPI^ffG, GIG, Q9I (3 ©Q9IQ6Q) 9199IQ 9Q21IQI 

<IG 6Q99 9199 6996Q 6919 919 GdlQ 

2ii<i i 632i9di% 3°og„ <i9-2i3 0 9g, & 9^-2 13 °©% 
(saturated, monounsaturated and polyunsaturated) 
6393IQ 9Q0 2109I96Q SJIO I 2119919 69199169 

o n ck 

QI61699, 99211 699 (3 91919 699 9Q96G1 3dl96l1 

699 <3 631099 699 919©IQ 9Q 919 9Q§ 63 

699169 99 6999 IQ (3 69l696<%Q9 v 9199IQ 9%9§ I 

3£fl96l1 (3 6913,19 9 69 9 6Q 99^ 69 9 9 IQ <3 

69I696^Q9 SIS 6919 919 ggflig, 9Q9I61Q 699 
\ 

9199IQ 9Q§ I 699 6999I996Q99 9Q9l61Q9°Gg, 

\ <0 

6999IQ 2II99I6Q 9^ 21d9 9Q9I61Q <l9-2i3 0 9g, 
(3 99-213°©% 6999IQ Q99I 6961 69IQ 699 9IQ 

o\ (b n ck n 

9Q9I61 9919 Q69 I 96)919 6169S99I60 9 9 696961 
69 9©-2l3°9% 6999IQ. 3°9% 69 99IQ 99G6Q 

0 \ (b n (b c\ 

99 9199IQ 9QI9KI 6969 <y)9QIQ 99 69I99I6Q 
99 91I03Q 999 991 9IQ 9QQKI I 

On \ <b Ck <b 

9999619 211691901%%% 69 ( § ) 21169 2ld9 
9Q9I 61Q 9°9 s> g, 6999IQ 9199 IQ 969 Q<&6Q 
69I696%Q9 9191 969, GP96Q 9© Q%9I9 39© 

v — 1 * 

%96QI9Q 2JI€1GPI 6961l9<ll(9) 999Q9I61Q 91619 
6999IQ 91I03QQ 21161919 919 96Q I 6961 9Q9 

n \ ck ^ ds n 

99IQ QQ99I9 991 6119 91619 611919 99 9Q9I 
^1^1969 999Q I 

9l9Q 69199160 61I916Q 9961 9Q 99 

\ — 1 CX \ 

6999IQ 61192(91% 699109 6396Q 92(©9I 99 
9%661I9Q %<l I 2119 €1QlQ 9IQ 21196119 6992191 
6999IQ 999 2119 919 61I916Q 383, 9Q Q61S I 
21169 9I°3, 9%6l1, 921, 21%IQ 6961Q <19° 961161191 O 
6119 9d1 %S Q9 9IQ9I I 2119611991 01% 21d9 
6999IQ 611969 69I696%Q9 969 , 9 , 96Q 9© Q%9I9 , 

n v 

%96QI61 (3 ©IQ69 93 6QI61Q 991901 96© I 69% 

999 69191 9<l - 6393IQ 01 21169 069 ? 

■ 

g/90067/g QltlllQQ, 9/ <79- 2, Q.<70.<7G.f?67Q, 
— ' — ' \ \ 

qQ6(?€lQ-S>#<? 009! 




<s\<oi?\ qq gigT 

677GP7 a !Q r (?i aiiiqi&l 

QIQ99Sf<l9 9l9 9dl0 6961 I 919Q96Q Ql© 

— 1 in — 1 — 1 in ck 

69I§9I 2119 61Q1QQ <19 %QI99 993,1 I <]§ Q96Q 
9I%9%©Q 9199191 9© 6319 21199 9Q9 9169 I 2119 
61QlQQ9QQ99l^21 0 616;iG2ll9IQ6Q9l9IQS1l9ai<] I 
<l§ Q96Q 2101 Q9 216931 21d9 Ql© 6916© I 9 ) ©6Q 
21199109 21d9 661199169 I <19 661199 69%I99I 919 
699© 9161 3621% %<19I9 I <19 393.6Q 99IQ6Q 99 
6992191 2I%I9I©13,9I§9 %21I921I 9169 (3 219 393, 
919 611999IQ 21099 919 9QI92IK1 I 92119 <I216Q 
990 QI9I3.09 99121 9612J9I%<19I 61QlQ 919 96619 
999IQ1 69IQ 0 2110 I 99999 9>©9© 919©IQ 9Q 
96Q 21169 9Q9 90 919 qiai9<S)0 216JI 91013, 9%9 
9Q9IQ9I I <191 2119 9199 %21I921I 9199, 2119 66119 
69%I99 (3 2119 61QIQQ 216619 999IQ 9d1 9ldO 9Q9 I 
<169 <]' 9SI3,6Q 21169901 9Q9I <19° 3Q9 906Q 99Q 
9Q9I616S) 9©219l 9SI 2119, 9IQ9I 2119 (3 699 9Q 
9 > ©^069 9%9 9Q219I 2I§I 9l0li^Q 9916091 1 

61Q1Q 919 g’GOGQ 219910 219901^ I 
2119 61Q1Q 996Q 9 > ©9©Q2160999<I 9QI9 9921KI I 
<]§ 9919999 9d1% 61Q1Q6Q 9©1^ 21°61 991991 
210199 I 21I96Q 2191 9QI 91691^0 ( Beta-Carotene) 
61Q1Q Q96Q ©199IQ 'O' (Vitamin-A) 6Q 9Q619 
69I921KI I <191 21161 919 991603,1 2119 61Q1Q9 
9§9IQ, dl99IQ 2119 63I9KI I 0SJ6Q QQI90-C 9d1 
219 1 <191 999IQ9 (antioxidant) 9169 9ldl 9Q9I 
99 61Q1QQ 9^999IQ 96Q I 2119 61I916Q <^Q 9©I0 
(3 9I99^I6Q 919131 96Q I 9Q9 906Q 981 21I9Q 
9611 9Q9% 9§ 69921 l<l I 981 21I96Q 619991 CO 

— 9^10 9QQ- 



GQ,90?? 

<k \ 



QI© QQ,©0©0l 0.5> QI© 69l©0, ©0©0I O.r QI© 

* — 1 \ ' 

6999IQ, ©©©©I o.s qi© gi©q 219, ©©©©i o.r 
qi© ©©"qi, ©©©©i o.o? qi© ©iiQgg,q, ©©©©i 

o.o? qi© 9WQ9, Q©I9Q-C, giqiQ 1 ! 9Q9i©Q 

\ \ 

6QlQ £ll< I 

©a I 2119© 919QIQ ©Q a§l 9IQlg,9'|,0 ©Q9I 
©IQ ©'© 211991© (3 <QI ©9Q 9^© ©QI9K, 0IQI 
Q96Q 92II©QI :- 

Q'<§1 gllQSHQ 

©a I 2119 5)00 ©iq, ©qi Q©/9© Q© ( black 

M -I v ds ' v ck V. 

salt) ?o ©iq, ©© ?tfo ©iq, ei§i gi© 5)00 q.Q., 
QOlQlQI ©§ ?o ©iq 1 

ck — 1 \ 

9£i6q ©aisiiq© 6diQ qi© 6 ©q qqqi96Q 
9©IQ9I I <19196© < 191© ©©9 ©Q <I9IQ 99 Sl°© 
919 IQ ©Q9I <3 <19 IQ 69191 (3 q§ (©l©2ll)© k 
6P6T6Q9I I <19 99© ©IQ§Q 9IQI 91 QI06Q 9©9 
69^ ( paste) 9QIQ<£J6Q ©QIS£©,©0 (3 QQI ©lQI©§ 
69IQIQ9I I <19 9QQ2II 99©6Q £I§I9I© 99IQ 90QI 
©Q9I <19° £l§l 2I93I6Q 9Q9I© 6991 I 

9I9QI 2II96Q 90©0I rj).? QI© ©q,©o©©i 
0.5) QI© 6919©, 90©©l o. ? Q|© 69 99IQ, 99©©l 

1 \ * d 

o.cn qi© ©©©giq,©9©©i ? ?.r qi© ©©"qi,©o©0i 

0.0 ? qi© ©iiQgaq, ©0©©i 0.09 qi© 9WQ9, 
\ \ • \ \ 

Q©I9Q-A, Q©I9Q-C, 9I9IQ1 9Q9I©Q 6Q1q£II< i 

\ \ 

9I9QI 2119© 919QIQ ©Q d§l 91019, 9^9 
©Q9I 9IQ ©'© SJI99 H© (3 <91 9%0 ©Q9IQ 9©l©1 
096Q 92II9QI 

9I9QI 2119 &©, 9© m 9© 9199, 9§l SSllQ ? 
©9, 21 6© 6)9 ©§ ? 6919 9199 I 

\ ck 

96169 9I9QI 2119© 6dlQ9l (3 <QIQ 69191© 
9916) ©9 2I°9©^ 6919 691© ©§©Q ©1^91 <9° 

-9SI© QQQ 



2II9©I©2II© 691910 6991 I ©IQ§Q ©IQ6Q 691© 691© 
©§ 2119, ©0, 6J§l9lQ (3 2I6Q6)© ©§ 6991 <9° 
©IQQ ©IS?© 99 ©Q ©9 999,91© ©IQ§Q ©QI619I I 

\ ck — 1 \ 

9 > ©6Q <© 9QQ2II 9©© 9^9 6Q9 I <Q 9©©© 99 
99QI ©Q9I© ©IQ9I 6969 <d6Q ©9 6I§I 91© 99IQ 
9IQ9I <9° 6I§I 2I9SI6Q 96)91© 6991 I 

99« 99(3 ©QlQ 9IQ 9Q©IQl, 69219©%© 
<9Q ©9 9 1 © QQ9 9IQI 216©© 6QI© QQ ©Q9IQ 
9© 99© ©Q2IK I 69619©^ e©©© 1 © 210109 I 2119 
919 999I6Q <QI 919,08 69©9I© 96© I 69©Q 99 
6QI© 916) <91 <© 9©99Q 216919 ©is© Q69 ©19 

— 1 <b 

©Q6IK I 69 ©6Q ©119^, ©Q0, 2II9QI Ql©^, 2I©14, 
6QI© © QI© 91 , 2I%© <9° 2I©HI© H 69© 9°9©9 
9©6f©l© <91 QQ ©Q6IK I 69© 6QI© 9IQ 9QIQ6Q 
9©6[9I ®9d ©9 999, 9QI9 69© IQ 9© 0§,9, 
69IQ9IQ6I9I 696© 69Q9 1 © <9 6QI9© 996© 9019 
©Q6IK I 

96)91© 9I©QI 69 Q© 9199IQ ©Q 6I§I9I©1!^ 
9^© ©Q9I 916) ©'© 2JI9 < o1 L l© (3 <9IQ 9^© 9©l©1 
99£^6Q ©l©9l I 

9I©QI 69 Q 9©, ©© 91 9© Q 9© ©19©, 6I§I 
91© ? ©9, 69IQ9Q© ©§ ? 691© ©19© I 

\ ck 

9I©QI e©©©© 1 ©!© <9IQ 6©I©9I (3 ©9© 2IQ9I 
©Q9I I <9IQ 99 2I°9© 2IQ 91© 69Q 9I©6Q ©©© 
©Q <9IQ ©901 2I°9© 9I9IQ ©Q 9QQ2II 9§ 9^0 
©Q9I I <9 9§6Q ©0 91 ©0, 69IQ9Q© ©§ (3 d§l 
91© 99IQ QQ QI96Q 69IQIQ 6991 I <9 9©©© 
2II^Q 90QI ©Q9I© ©l^d6Q <d6Q ©9 d§l 91© 
99IQ9I <9° 2I§I 2I93I6Q 9Q9I© 6991 I 

■ 

fH£f&-Q€ii§ aq, g&H gi@ sq qqq, (3j& r ff°- eo, 

QIQQI 6QI&, QIQQQI, PiqQQ&i - 9 S 900 e / 




©0,90?? 

<k \ 



aiaffl 9QH @ aa®, §«n$? 

— » CK 

Q.Q 6QQ 

Ov ^ 

“QI6QI§^l@tf<oT 

&QQQ GQfl&IQ PIQIQ 
\ — ' 

301010 0990% 90 39 010 690 90910 
0l90 300% 0©0 6010 9© 0%9 I 908101, 91090 

0190 31919® 8101 6090 000 39*09 2119611001 
69^109160 I 9% 009°01l 9®, 2lld00 0l90 9190 
eUGl <19° 39100 69090 01901090 2119611001% 
9§ 6001 00, 0© 21190*01, 91010 000, 609 <19° 
21609 6616110 I 9$l 211901 99 <10 900,1 0I%060, 
6069 09010 96Q 019090 ©§,91 910 0I610KI 9 

V 

0191 Q09 010 I <I0IQ 908906919 60 9 090 ? 

<10 9010% 3§ 6001 91 60jl 0211000 91 609001 I 

<I09°61 610IQ160 <I0IQ 00190 21161 690 9 21600 

99J90I I <1019101 000, %9Q*a 0811 0903 000 

9661ld0; 000 90*19%0 00906919; 609 21190*01% 

61 § 2110061 0SJ1 000 $9d, 21149160,1©^, 600909 
0 \ \ \ 

0811 §0<0 9%0; 01310,00 99181 9811 081100, 
01090 210 , <1900 219 00119 900, %9dl 0811 q©, 
390,60 9%0 001910 9l%g I TNT <19° RDX 90 
96%>I00 99I8T 9101 9990 90010 9d1 <1019101 

M — 1 0 (b d\ M 

96€1ld0 001910 9l%g I 

900 60 <1 9169,10211000 0’61 ? <101 <10 
91931 91 090061 6908160 <10 609 309, 906961 
0IScfl 0081KI , 2ieTl0 <101 9d160 <10 01319,00 900J 
3CPO0 60I08IKI, 91010 <10 99 0l9 91 ©1901% 
9^ 609 01310,00 991810 093060 60IQ81KI I <l§ 




900,1 910,910,091 21910,910,60109160 I 91190100 
9§60I61% 69060 <101 69I9<I 9110, 9101 9d160 
6019 091 0%© <10 9ld1960 (culture medium)60 
90910 921I9KI I 96010 9169,10211000 <190 02110 
60IQ81K], 99101 <101 9d160 908191 90 0199160 

H cK < Cn, fli 

0IG?0 00*100 0ldl0 090QQI69 0091069 I <181910 
<1010 019 , pH, ®9l%0 219010 909161 0811 91091610 
9119 9811, 219010, 99010010 <19° 21GPI00I90 9101 

\ m m — i 

0811 940 699 0960 00,0,61 09 910 21196110 
9081KI I <1010 00§ 0199101 9010, 00910 69l©<l 
0019 00,^0 (heat exchanger) 90 3°0<S 
00I0IQ81K1, 01010 21d0 0190 910100 9I081K1 I 
69090 <1010 <10 6l1 0010061 91931 90 9d1 
9 O 60I9 00I0IQ81KI I 

<169 9010 0091 <10 9160,102110000 090 
61§0 030169 919010 00609 I 2119191 0§ 961® 
9d160 9I0°900 61 § 030 96019 009 6910 2116101 
0010109 I <101 9d 160 2119 61 S 01091 9d1 
90010819 , 6069 900i 0169 609 9% 91 6090 
9119 % 61 § 2110061 060 09 90916160 2119 61 § 
010910 9061 0091091 I <10 609 9% 91 biomass 
gidl06108 21190*010169 9 09610 60IQ81K1 I <1900 
9d160 9 0 0 6191 9 > 9 00 2196619, 90 90 990 
90, 010, 2110, 901 990 2196619, 000 <1060191 91 
9%60ISl1 661910 (algae), 9I©60 908191 2101d0 
910, 900 9001 9811 910, 9091 60191, 06JI, 00211 
6910 00119 I 990 66?9I0 3£fl 061 093060 00 

ds c~. in 

0191 060 9%0 060 I <101 6090 0900 <10 03 
0169 019 060 I <1010 01060160100^ <190 <19° 
981100 96110 eP0l0QI gdl$ 909 001060 N <19° 

\ cK 

'Si' 093060 <181% 090 ( lipid) 9%0 %< I <181% 
60606 0 0©0 01310,00 900,1 £P©60 219661960 

—91310 90S- 



9Q0 21190^010 SII6P1 680 210010,1 0S0I0, 

n cK — 1 cX < <b 



00,90?? 

<k \ 



6069IO <19° 0600 0%0 69I021K I <1® 0Ql861% 
061I0IQ9 60 9 0 9<5f 09Q 60IOQl% 6000 661910 
9I9I6Q 6921% rnooo Q9Q 0 £HS 016061 0Q0IQ9 I 
661910 SI06Q 09 90661910 ( microalgae) 02II0K, 
6069 <TiO Q® 21d0 Q90 000IQ9 I 01906) 
99001I00,<9 O National Environmental Engineering 
Research Institute (NEERI) Q 000 09106Q 9%021l 
90% Butanediol 0%0 0QI0IQ9 0101 001019 10Q 
090 QI69 919%0 %< I <19 009 09*% 601619 
91991 Q6Q 019 02101, 9Q° 69I0Q16Q 961 0169 
911% 6910 00 09961 96CP 96CP 00 9l®l0Q616Q 
0Q00I60 Qiefl 0%2J0I I Butanediol 0%0 010° 
Klebsiella oxytocaQ 980191 0169 9199IQ 0QI0K I 

609 0 090100^ 2101 <10 61% Q 0g %60 
9199IQ 0QI0I00I6Q I <191 91% 099610IQ1 069 
0211 <191 21GPIQ0, 990 <19° 090IQ0I0 Q06Q 601610 
00QI9 0010 02110 I <19 09010 91® 0 69I9< 
21010,910,9101% Clostridium Q\<S}\ 0%0 0QI0I00IQ9 I 
6099%Q 0610 ( fermentation ) 6Q NAD (Nicotinamide 
Adenine Dinucleotide)H % NAD 010 %< <19° 09010 
0<5f0 %< I 210010 2100S06Q <19 'H' 0 61% 21I9Q61 
010 9199IQ 0QI0IQ0I6Q I 2110 606010 9l0l%219§ 
60ORI60 CO 2 O0S06Q<I9 090100 CH 4 6Q 0Q9O0 
06)211% I 6090Q photoreactors Rd16Q 606019 09 
algae 09010 0%0 06)211% I <910 09106) 06Q 
016061 0169 9I0 6Q 9199 IQ 0QI0IO 0IQ9 I 
Hydrogenase 6909 <06) <0 <© I OR 0I9I9IQI 90^ 
H + ion m H 2 9I®6Q 06)610 691021 l< I <§0Q 
00IQ 9l0l% <19° 661910% 0^0 0QI0IO9, 60ORI60 
hydrogenase 0%0 06)0IQ% I 60000 6960 Chlorella, 
Chlamydomonas, Ankistrodesmus, Dunaliella 900 I 
<9100 9IQI 609-2116010-9000 (Biophotolysis) 
000J6Q 00% 09010 0%0 0QI0IQ9I 

-QSSI0 90S- 



0CPO0I0, 00010, 01000^01 (3 000IQOI0l%06f0, 
0211 0000100 9IQI 0°09l0 90^1 9%0 6002110 I 
<9 99% 600 60900110 (biogas) 06f© %<, 010 

9 <9 61%Q 03 6)60 02II0I00I6Q I <9 210211991% 
MethanobacteriumQ 211 Methanococcus 910161 9IQI 
C110 0£fll0,6Q <9 911 0 v 0%0 0QI0M I <%6Q 
9I61IQ6108 68%CH 4 ,31%C0 2 <I9 0 1%N 2 21I<I I <21% 
00 9000Q 091 5871 K. Cal 61% 0%0 69IO0IQ9 I 
<9 9119% Q90 00,1, 9Q0 00% 0Q9I6Q, Ql%l 
<9° 99% 2II6OI00 06)91 010, 6910 60606Q0Q 
0169 <9° 900 9910 60191091 010 9199IQ 0QI0IQ 
0IQ9 I OIQ0 9Q0IQO National Project for Biogas 
Development 9IQI < odl% ?o 00% Q® r Biogas 
plant 9010109 I ? 9 0.91. 21190^01% 010, <TIO 096) 
06210 91® 0%0 0QI0IQ0I6Q I 21I60Q0I6Q CH 4 0%0 

010 02160 00^01 006Q Spirulina 0 1 0 6Q 69 1 ^< 6H9I0 
091 01 < I 06Q <91% 691 0 < 9l0l% 9IQI 
9I60J6)2I]09Q6Q 9000 06) CH 4 6Q %0I%6)0 
0QI0K I <9I9IQI 06)69610 090610% 06)91 09 

M ds — 1 ds 

61% 21I9Q61 06)699 I 

910 00Q 001091 010 606010 9906Q 02IIQ0 
* — 1 \ \ 

<9° 02IIQO 2IIO601 9 OQ 061610 9199IQ 

\ — 1 ds 

0QI0IO0I6Q I <2IQ 021100 21IO60I9O0 0 , 6^6^00 

9IQI <9° 021100 21IO60I9O0 010 61%% 0%0 06)91 

061101 06)100 2160 I 0% <69 60®l 0QI0IQ9 006) 

2119^01 0% <9 2IIO60I9 009 0 0211 6) 06)699 I 

21I60QOIQ National Renewable Energy Laboratory 6Q 

0210 0Q 0190, 210211 21190^01, 00 <9° 0GP00I0 
— 1 6 

21190^01% 021100 21IO60I9O 0%Q 0QI0IQ9 I <9 
00£y6Q 02160 hemicellulose21°610 0210 OQ xylose 




G0,90§§ 

<k \ 



6Q 00610 O0I0I09 <19° 003060 O6]0 

0O0J 9101 Q21I0Q O^O O0I0I09 I <]§ 00060 
60l8<] 9060 § 00 2119^010 §00 01IQ0 Q2II00 
02110 O0l0IQgi%9 I 21IO0IQ6O9 00§991l 906019 
O0 yeast 99060 900910 Q 9060191 Ol9 0211 
Zymomonas mobilis, Clostridium thermocellum 2119 
919910 O0I0I09 I <10000 01910160 2110, 901 
<19° 610 r 0IO 919 2101 09121% Odl Q2II0Q 0%0 
O0I0IQ 0I%9 I <19 0Q10I6Q 0d1 9160,10211000 
<IG 090 %flOI 0961 0%9 I 

2II00IQ 9910 01010,00 9160102110000 9%0 
919910 6999 I <191 060 21l90 r 0l% 61§ 0^ 00 
0069610 gO 1 ! 0091 06CP06GP 61§0 9g]QI69 019 
0%9 I g9 61§ 0°00 609 9*116091 09 0%O GQI0I9 
2110019 Q69O60IOS& 00,01060 91990 6999 1 

\ — 1 \ <b 

<12J6Q 6Ol610 dIO 2119010 09019. 0% <191 210 
61§61IOl 9910 00CP 0§- 099169 I 

6060199 909,0^019 § l“5>9 009l%069961l 
0199 I <121019 cno0 999 009109 »oo 900 8<^0 
0010199, 600PII0S? Petrocrops 6919 O9I0KI l <19 
9990160 00*1 909101 0191 09,0 G0 gog, 

41 M — 1 ds <6 

919601019^00 ( saturated hydrocarbons) 0%0 O0§ 
01910 QISP 60601060 ^0IQ0O O0I0K1 I 

<]21%Q,g? 061106© 60 900 90 61§00’0 6000 
909 61§0 OQ 0910 9060 0699611 0611 6000 
91100 6999 I <1 9060 9160,102110 00 <IO 0190 
06^^60 OlScfl 009 I 9 Si 1010 10% ©09% SIO0 
91199100 060J060 <191 <IO 90^ 016110 2160 I 

' "To 

■ 

QQiolq, gen ( Q<aiq,f? q'suq), 

<7f? .<7.0. 09/OOV/Ga QQ1, QW- ggQ£lQ-£>3>rO es> I 

\ ' dv m. *4 Ok 




ftH§^aei 0 6Clho1GICI§, QQHI 

CX nrL — I CX. 

QG£P0Q QQQ QQIG) 

— ' Ok — 1 

02160 §drnd 009160 9100 69621 (Hans 
Bethe) 96fl069 60 gd'l0210l00§ 010 0100,000,1 
91 O1O0, 0°60I0 (Nuclear Fusion) 6019" 6999 I 
§ O r K 0100060 (01910 0Scfl (3 2101 O0O0IOS? 
2101Q060 ©09%) 016018 09010 01900 0°60I060 
99210 0190 g^ 6999 09° <12160 9%0 00 ( Am ) 
21190^.1009’ E = me 2 0010061 2100160 61§60 

\ \ ds 

009610 6999 0191 0 > 060 9£fl O0Q0 61 § 90061 
0%§l 09 0 0060 69 9219- 

1 H 1 +, H 1 H 2 +, e° + SI§, 1 H 2 +, H 1 -^ 2 He 3 +6l§ 
2 He 3 + 2 He 3 ^ 2 He 4 + 2^ + 61§ 

<1 06010 6010100 01000 000,1 6999, 

^H 1 -> 2 He 4 + 61§ I 

010210 0°60I0 90 0OI00 - 2100,8; 0 (3 

ds rn. ds — 1 * 

00,9,0 0°60I0 - 2100,8,0 0°60I060 9000 6992101 
000 61§ 216619 0O0ldO O021KI, 01910 09010 

— 1 ds \ 

69101 965JpI 061 6010 6999 I 60d 2100,8,0 0°60I0 
9101 000 61§ 919910 9060101 069M 0% 00,8,0 
0°60I0 9101 000 61§ 61l§04 0011060 010210 

M Cl ^ ds m. 

0°60I0 0211000 9101 9910 61§ 60 

\ cK \ 

69IQ9I09 I 6061 <I961§0 010210 0°60I0 0211000 

d\ ds d\ m. \ \ 

9101 00,8,0 00910 21900 0690611 0109 I 

gdl <19° 2101 O0O0OO0 9%O0 5>0 00610 
6999 99010 I 990100 06010 00^10 0 6960 
6018210 ( 1 H 1 ), ©0600210 ( ^2) (3 6000,^08210 

(^2) I 60d <19 06018 003100 (3 91^01 90210 
90aioo ( „He 3 ) 010210 g°60i00 o®o i 6018210 
6999 O0O0IOS?9 010210 0°60I00 Q90 I 06Ol8 
00aiOO 0d160 6010210 ( 01 dl 0 61 09010 

003100) c c . c rtf % 910 211 <1 1 021910^,60 

— 91310 9QQ- 



0©,9O?? 

<k \ 



60l02i9^0©l000 6l§ ( stellar energy) Q 00%9 0169 
919010 001010 9109 I 

00600219 gszfi (3 ©0000060 ©10210 

\ — 1 ds • ds rn - \ 

g°6aigQ 9ai9@fl 2193160 000 % 69 iQ 2 ii<] 

[00013l( l)] I <1010 91000 000% 6910219 00©I60 
9%0 Qfl I 0%<I2I 96% 6916*219 99060 00600219 

090 919%0 6060 21d0 61§ 090 60I09IQ9 I 
§6*219 <10 2J&I9.1 60039, 993100 <19° <101 21009 
90916160 000% I <101 00060 99910010 9091% 
900 00000 9°0I0 9101 090 60109 l<l I 002190 

-* \ M n v 

2I%0I 993100 ( 2 He 3 )0 9991 9360 000% 910 
O.OOO? q]S)%| 09 <1010 ©10210 9 O 60I9 9101 

ds ds fr>. \ M 

96213 2ld0 €1§ 00J© 60109109 I 69 9 910 
,He 3 He 3 ® ©10210 9 O 60I9 0900 0010, 9©; 
2 He 3 - 1 H 2 0 901^900 090(3 ,H 2 - 1 H 2 0 999 
900 090 00I9K1 I 

0% <10 009010 090 961160 00600219 
<10 2II96T 090, 01061 <101 6003,9, 060", ©§9,, 
0901001% 21610 919 I 006002190 09190 900 
(%%©©%) (3 00199 <19° <1010 919010 (3 9009 

0091 %961I0©0 I 00600219^ 0019060 9009J9 
2190100 99090109100’ 910 G 0600 010 019010 

m ds ds — 1 cK • 

0019109109 I 0©%9611 00600219^09190 001910 

9109 1 9019190 (3 2101 000960 9S 90210 00 

\ \ 

00600219 00219 I 0Q0g] %00%000% 00600219 
61§ 0919060 919010 0010100109 I 211969960 
21610 909161 "010100" ( heavy water) 09J90 6009 
(3 91010 6990 0310 0019109 I 609 211969960 
010100% 900 9091960 00600219 9119 909109 
giQIG? 010210 021100060 090 0169 919010 

ds ds \ \ \ 

001910 9109 I 

ftMQSIQ g°6ai€16Q 9 ©GW 

(K m. — 1 

©0,3© 010210 g°69l0 910" 90§ 9dl0 
90990 6001 : ( ? ) 91091 21931 93 (3 ( 9 ) 906* 

-91310 9613" 



010^93 010219 9d160 90^9 I 91091 21931 93 

ds ds fri- \ m \ (o 

910 (3 90^610 9000 0091910 010219 906*0 

ds — 1 ds ^ \ ds ds 

00009 00910 210 0© 019 G 0© 000 €1§ 2119910 
0109 9°69I9 910 2119910 211006090 9§ (activation 
energy) 096991 I <19910 ?o r K 01909 2119910 I 

<1 gdlQ 010210 9 O 69I0 9§0 90090 9 O 69I0 

02110000 21013060 01339 00 91 999 90 

6010010 I 0109 <190 60l§<l 0211000 910 2119910 

\ — 1 

9101 00019 (3 0190960 91091 dl09 009109 I 

— i m. x 

910 02110 910 919%0 99l2f ? o r K 01909 901 
0091091 2119910 I 9901% 0© 610©!®’ 991 6110 
0%3© ( w)0 900I0’ cn^rqiK <19° <]0i «ccncn K 
0190960 9l3l%0 60 1 021 I'd I 2110 6910-d 21%961l 
6001 9100 012 g°36f60 211960 91091 2131 601099, 

-i m. \ 

9i9i9 , ©60 g°60i9 00131 999 699010 1 

g°6£ll<SI 99§ QQMI 

— 1 <K 

0100 ©360910 ©690 69«il©09l6© ?o r K 
01909 (3 003 9J09I 0%0 99960 21900 0699611 
00S§ I 91091 6090 0100 0120 36 f 00 2131 ©609 
69 991360 9d1 0699611 0102 I 9910 99010, G 
6000 93 ( device) 919010 00 69916© 0© 01909 
93 00910 6031 0%23 I 9910^ 09 01 13 03 
91010160 0100 010960 9© (3 9010, 00010, 600 
910910 90^961 00 9100 0120 9100 609 21100 
90100 009 I 21d03 21019 0© 9910 6910 910910 
210 00010090 003 060 I 210 0© 010 (3 0© 
01909 09 ©60 2191 91091 061010000 9 0 69I9 00 
§0219 ©10219 09© 060 <19° 900 0I961§ 09© 

\ ds rn- \ < n — 1 ds <. n 

%d I <l§ 001310 '§°% <I69 > 00' (pinch effect) 
0© 19 I'd I <l§ 9019 2100 10,1 901061 0211000^ 
(experimental reactor)60 9°60I0 00131 696030 
00 , 0 O €1 010 2106111© 00I0IQ9I02 I 




<10010 oS ooiq 0 QI 061 Q0IO0QQ gjftfcnift 

oqi 0 ios 001 :- '016000 ooo", 60101010 

\ \ \ 

(tokamak) (3 6QOI6Q0Q(stellarator) I <]ft Oft 0QIQ 
Q0IOOQ ©06Qlg 00,0 (©0Ol0, dlQ61 6 0IO0IQ 
96010ft) ( magnetic containment and compression 
of plasma) 00010,1 OlOftlQ 01© 60^1 OQI0IOS I 

<1 O06Q Qdlft 90600 6ft©S "©s%Q OHIOOIO 
— 1 \ \ 

a6^I^O2JQ<|S|60Q6q^lQQdlOOQ( ITER) 06000 

0PIO9Q 0I0IQI60 (Cadarache)6Q SIIQfl OQI0IQS I 

<ift 06OOO6Q o.s 010 ©©6OQ00-dd00 06i6i 
— 1 \ — 1 \ \ — 1 \ — 1 

r^o oddOQ qsiiooq 0io 0d%Q g°60io 0 Q 101 © 
\ — 1 

ttoo 606O6J 0d16Q *00 6001(310 0010 €1§ ©0ft 
010 601001 OQI0IOSI ©OOlft 0IO0I 60IQ9 §00 

m. \ \ 

000ft K 0I0O06Q Old' 1 ) OQOIO ITER 6Q ft^l 0^0 

OQi0io§ i <ift 06000 cno od 0d*i6Q oidisq 
— 1 \ 

6ft060IO ftdlQO 6ftl©S, 690% § O od ftdl61 010 
0100 (3 9 0 od 0d%Q Oldl00 6ft O I 000 0IO0I 

— I m. \ 

006Q9O 9 0 §5) %©| 6ftlQ0IQO (3 OldOlO 0©6Q 
9°60I9 QSIIOOQ 90»0 %©| OldlOlQl 6ftOIQ 01611 
OQI0IOS I 

Eliq 6Q€16Q <SI6Q8<§1I 

QIQ06Q 0dH 0°60I0 00§ OOIIQ OQft OQI0 
O06Q BARC, IGCAR(00QI9I® 69<%Q0 > Q 0160100 
Q0O r ) , CAT (60 ^Q 0 , QSIIOQIft0© 6060100) , IPR 
(Oft^OlO 0=0 0IO0I Q9d) (3 PRL (CTOOIO Q9d 
01 60 1 6Q60 1 Ql ) 6Q 0609611 OIOS I §drd 00ftl6Q 
QIQOQ 000 6001 "60101010" (tokamak) QSIIOOQ 
"SIIO0T'6Q $ 0000 K 0I0O06Q 0IO0I 0OSI 9§ 
OQI0IOS I OOTIftl ftTOSIQ 0°60I0 01© 0dll(3,ft6ft' I 

Os ds <"- \ ds 

0190 <yKI0 <1 O06Q 0600 0 0 0 0 6ftl©0IQO I 

■ 

qen sidHia®, QQiqp qqigi, @%4f <i Qi6&crl s/sp 
gisiffg siqqqq, £pgiqgiqi i 

\ n d. ds 




6130 (3 Sf’Q'lOQ §910 

cs 

®\<olGQ\Q®GG\<&€\ l 

x • m 

(Q) 

€11 fflQIflQ Q€1 !Q 

— » W 

Q6Q -01 ftl6Q 000 000 0 00 § 0Q SO 
600010 060 I OftQ 0S 0OIO6Q <1ft0Q 00, 0%0 
OQ ©06Q <lft0Q 00-061 OOldlft 01001 6©0© 
60ft6Q 69ft0Q SO I 010 <lft 00 0I006Q 0I0Q 
0Q0 O0KI I 

dy 0,4 




00 § : 0IQ6QI© 

-* \ \ 

sod 010,010,0101© I or 60ft6Q 001001 %©0 

0IQ 0OOQ 00lftlQ I 00 060 9°0‘1ld<l I <lft 0IQ0OO 
6ft ©S, 60ft 0°0HIQ 0SP0OOQ 0I6O’0O %0 I <lft 
0IQ 06S?000O 0160 0§ OIQOIftlft I 600 0 0 O 0‘HOO 

ds • ds ds ds 

000IQOI I 010 0l6SfOO 0IQ0OO 0001 01© 00, 
0S I <lft 0QO 0IQ60I0 0IOO (reader) 01 0IQ60I© 
09000 (scaner) Oftl0l<l I dodo Oftl0l<l 01© 
060’© 01 0IQ60I© (BarCode) I 




do 9 : 0IQ6QI© QOQ 
-* \ \ 

<160 0 001 Q 90S OOQ^ OOIQ 6Q0Q 01 

0010 ©06Q <lft 0IQ60I© 000© 6ftOS I 0IQ60I© 
\ \ * 

9600 OIQI dod 0I006Q 06ftO OSR 061106©, 001- 
go^ld 60© 6O06Q 00IQ,0lftlQ ftfUoiS? ftl0, OO^IOQ 

— daift dos- 



00,90?? 

ck \ 



0I©©I-09Q, 991© gw 2IIQ a 60© ©211 I <169 39 
©190 90, ©%g - 9I©6©I© 06© ©90 9 o 0Hlg© 9dH 

90 9IQQI !9l0,<]0 0l©6©l00©©ai96n©0l©'61 ? 

• — 1 \ — 1 

ai9Q a9Q 91 a© ©0©0 ©996© 6©9I9I<I I 

696©lGig ©gq aa© 9i as?© ©CP a©9l- ai©IQ6Q 

910/9© 91 69191 / 90©l I 60d 0©<% 90,-010© 

6©9© 69l9<l/0©g ©CPQ aSQ 00016© I 01© 0©l© 

0©l© ©99© aSQ 9091© 696© 69 %©©6Q I 60d 

999 9616© 69I9<I 0©IQQ as? 91 aSQ 9091 91© 

<10 9IQ60I0 900 60IQ9 I 9IQ60I© 6009 ©©1/ 
\ \ \ 

d©l (space) %©9 9IQ90©Q 99I0IQ I 

QIQ6QIQQ CIOQ 

\ 

0,1,2, 3, 4, 5, 6, 7, 8, 9 ©0119 999© a©00© 

91© ©0©0 9IQ6©I© 900 ©QI9IQ9 I 9601© aS?Q 

0IQ6©I0 d©l (9 > l©l) <19° ©©IQ 910^ 910 (Bar) 

9IQI 900 I <Md© ©©1910 ©9 1 ©9 601© ©06©, 

69IC*<I 69191 ©©1910 900 <yKI I 690 0© <l©ld© 

d©l9l0 91 0’I©9I0 ©9I©9 601© 69I9<I 69191 d©l9l0 

©aiQ ©Q§ I 9601© a©© 9IQ6©I0 910^ ©©l/d©l 

9I09IQI 900 606© 9d1 69191-9% 91099 9IQ9 

699l9iai§ I 9601© aS?Q 9IQQ©I0 d©l-©©-d©l-©©l 
— 1 \ 

91 ©©l-d©l-©©l-d©l ©96Q9l0^96Q699l9iaigl 




00g© ©91©Q I 9IQ9 ©©I9IQ 9d16Q 009 
d©l9IQ (91 01©) a§ I 00l0,©©l9IQg a01 ©©I9IQ 
90©Q 69I69QQ 9Q061 I adlO 9©9 ©©I9IQ ©9I©9 

cK • cK cK \ 

©091 9IQI 001© ©©I9IQ9 9©961 69191 ©611909 I 
690 0© 99, <19° ©9, d©l9IQ0 9, 9Q<? ©91 ©9 
d©l9IQ 9IQI 900 60l©9§ I 6900© <119 91 
<1© 0©IQQ (d©l 91 ©©l) 9IQ ©91 ©9 ©06©, 
9IQ90© © 961 91 961 69191 60l©99 I 

-9^10 99Q 



9IQ6©I06Q 2191 9IQ90©Q 69I69©Q ©001 
699 <169 ©©01 ©Q I 90^6© ©©I9IQ 90© '1 ' <19° 
d©l9IQ 90© 'O' 9IQI 9^9 ©QI9IQ9 I '1' <19° '0' 
6009 ©8, a© ( Binary bit) I 9IQ6©I0 90©6Q 8191 
9I09°6©0Q 0211 69910© a0Q0 9619© a© 90© 
9d1 99, a©6Q 0©I61 ©QI9I©9I6Q I 

Q€1flQ STSHIQ QOj %|0 

099© 9°91IQ 99,%0 SI01 9,910 a09l6Q 
0©1©0 %<] I 910 9IQ60I06Q 919^0 0619© a© 
90©Q 99,%0 ©0 0©IQ6© 0©I61 ©QI9KI I 

31019,910 a09l6Q 9619© 9°91IQ 990© 

9^g°01l 096© ©ai9©l I 



9619© () 10 = 


^Oz 


0619© () 10 


- ^() 2 


0 


0000000 


9 


0001001 


1 


0000001 


10 


0001010 


2 


000001 0 


11 


0001011 


3 


0000011 


12 


0001100 


4 


0000100 


13 


0001101 


5 


0000101 


14 


0001110 


6 


0000110 


15 


0001111 


7 


0000111 


16 


001 0000 


8 


0001000 


17 


001 0001 






18 


001 001 0 


<169 0619©Q 19, 20, 


.... ai9© ai69 99>©!06Q 



06© 06© 6©90IQ9I I 

QIQ 6QI9Q QS,^Q 

09\ ai69 ©161%, 9IQ6©I0Q 0601© a© 5>9 

d©l <19° ©©I9IQ 9IQI 900 1 ©©I9IQQ 96©0 '1' 

<19° d©l 91 QQ 96©0 'O' I 60d 0601© a©Q 

9IQ6©I0©6©9© '1 '<19° '0'9IQI 9%0 ©QI9IQ0IQ9 I 

910 6©l00©Q 909, <10 69, '0' % '9' 0£fl l 3 ? og 

a©© 00 ©99Q 9IQ6©I© 9IQI 9%9 ©QI9I<I I 9811, 

9619© 'O' Q 00 0©IQQ 9IQ6©I© a§ I 6©0 0©IQQ 
— 1 \ * — 1 

9IQ60I0 6©0O 9°69l©0 609, 69 909,6© 06© 
©16191 I 09\ 9^0 9619© g°91IQ 99, (binary) 
990© 90© 9IQ6©I0Q 909 9°01l 00'S I 

ck ck • \ • *1 ds 




90 , 90 ?? 

<k \ 



00 Q06Q 0,1,2, 3, 4, 5, 6, 7, 8, 9 SIS? 00©Q 
0IQ6©I0 00 ©30Q 00 0IQI 00610 60I9S I 63000 
60 Ql - 

(0) Left Side (Odd Parity) - O 
(0) RightSide - R 

(0) Left Side (even parity) - E 



Left side (odd parity) 



liliiiiiiUM 



Right side 



iiiiiliiiiii 



Left side (even parity) 



0 || 1 || 2 |1 3 || 4 || 5 || 6 || 7 || 8 || 9 



0100111 0110011 0011011 0100001 0011101 0111001 00001010010001 0001001 0010111 

00 X 



QSSIH0Q, 06010 SIS? 019 0O<% 0IQ60I© - 
— 1 \ * 

0101 061 00 00IQQ I 0IQ60I0 000 21160 '1' <10° '0' 
QIQ QQQI I QQGQ GQQQ Loft Sid© (6V6n parity) Q 
SIQ’GljaQQ QIQGQI0 QGQ GgflIQGPG} q8 ,G££] 
06fl0l9§ I 00 600 Left Side (odd parity) <10° Right 
Side Q 2IS?000 ’1 ' <10° '0' 6)06Q 0d1 6Q61I0I9 0IQ0 I 



SIS? 


Left Side 


RigthSide 




Odd Parity 


Even Parity 


30®, 21S? 


0 


0001101 


0100111 


1110010 


1 


0011001 


0110011 


1100110 


2 


0010011 


0011011 


1101100 


3 


0111101 


0100001 


1 00001 0 


4 


0100011 


0011101 


1011100 


5 


0110001 


0111001 


1001110 


6 


0101111 


0000101 


1 01 0000 


7 


0111011 


001 0001 


1000100 


8 


0110111 


0001001 


1001000 


9 


0001011 


0010111 


1110100 




00601® 0S,36® , 00 00- 000 0010 600 I 
00 600S 60I0<I SIS? 010 00 00IQQ geS?© ©Q® 
0100 IQ ©QI0 l<l ? 061 <10 00 09IQQ 36G?0 
0d16Q 6©l613 3°00 r SIS® ? 

©ft QQIQQ QIQ6QI© ftdMGQ gfl® 

SIS? Q09Q 0IQ69I© <10° 00,Q0© Q01 ©Q- 

cK • \ • *H Cn cK 

( 9 ) 5)€* ©9i-d©i 01 Q© 60Q gqasiffQ 01 Q 6 Q 10 
060 I 

( 0 ) 0601® 2IG?Q ©IQ6WI06Q 601013% 00661S6Q 

90 d®l0IQ <10° 9 0 ©9I0IQ 0611010 600S I 

<b 

( 0 ) 0Q0, Left Side (Odd Parity) <10° LeftSide(Even 
Parity) d©l 0IQ%2IIQ0 6QI9S <10° ©9I0IQ6Q 
3QS I SlSfl® <I0IQ 00,%0 '0' % 2IIQ0 6019 
T 6Q 6610 60 IQS I 010 Right Side SIS?6Q 05?l 
Left Side Q 90Ql0 QI06Q Q§§ I 

( 3 ) Left Side (Odd Parity) Q d©l SI06Q ©91 <1©° 
©91 SI06Qd9l0IQ 609 21160 Right Side SIS?Q 
0IQ69I0 0IQ0I I 2ldi© eQI^©© 0 0,6)0 6Q '1' 
ai06Q 'O'<10 0 'O'SI0Q6) T 6Q06Q 210 01901 1 

0211 - 0 = 0001101 [Left Side (Odd Parity)] 

0 s IHOOIO(RightSide) 

(6°) Right Side 2IS? 00©Q 0IQ69I© <10° 00,6)0© 
(3Q0I9 6069 Left Side (Even Parity) 01901 I 

0211 - 0 = IHOOIO(RightSide) 

0 = 0100111 [Left Side (Even Parity)] 

006QI® 9 0©IQ 0IQ69I0Q 0100IQ 080.6Q 
21160 0Q0@fl 3°611I6Q ©16101 I (Q£!€18) 

■ 

6>-ei>/®08 Q!9 r a HQIG^fl^, 097/ f? fH<Sf, 
qQ6{?€lQ-2>Seooc I 

—01310 QQQ- 



00,90?? 

<k \ 



aSI5fl61/6Q1l§'5't51lff 
99l©l€16Ql060 qan 

ql QWIQIQ 6Q9I 

?e$o ggo 991019 9690611 690 010 
9Q6Tl% 961® 69IC1 Q99 I 0IQ6I, 639 961®6Q 
391019 OSIGlqiOSfQ S3I06019Q 9IQI 999191% 
999 0Q210I I ?C$S> 3391 0010 ? 0IQ9% eCST 
3391 0699Q <n 9 0IQ9 0gfHQ 99%0 ’SIIQGfl©® 
%-0OI2f 9SI0 9# %06Q 01091 936Q ?CS9 
339I6Q 69SI00 9GPO0Q 2IIQGfl@Q 0Q09 SQ 
0Q210II <2J6Q 559 6961 019 60Q2160 I 630 
0Q60316Q 093 0009 99I%0I6Q 391019% 
92J9l00,Q06OI6QIQ0 936Q ? 3391 21069I9Q 

<o ^ <b — 1 \ 

3I36Q 21I0SJI00 03,19 0919 6901 I '2IIQGfl@0 

ds — 1 (6 

%-0OI2f 9SI9 9Sf' 0199 2199Q6Q 639 99%6Q 
21I63Q0I <19 993 0099 00109 6910 0IOQ QI§,0Q 
§ 3391 0010 3I36Q 63 1 061 1 060 I 0%21I63Q0I 

3910100 0099 00I09IQ 9% 09*% ? C £S> 3391 
21069I9Q -6 0IQ9 99 <0ld0 90,010 61 ©I 0IQ2I9I 
9163,0 90 2II0IQQ 69I9< 93 2110190 310 02191 

\ \ 0\ ck <b *•» 

0IQ060 90910 01901 I <9 9001 9IQI 0219191310 

cK ds <o < ds 

9019 009 001 I 
\ 

(?) Q0<gQ 0OISiQI6Q 08J0 

91630 90 21I0IQQ 639 9%9 2101 02J91Q 
0219 093 0099 '3090-?' I 09*0 6090 090 
02191 0IQ069 9 09 IQ 60103169 69981601 ee$S> 
3391 21069I9Q 9IQ0 OIQ 2110 69I9< 93 21130 
0Q03I 001 I 2II3Q 98191 6916k] 99 I 990 0Q03I 
0%2J9I 333 9%0 009 9 09 19 1<1 I 69% 090 
98191 Q 0099 6910 09I3KI I 090 00© Q21IQ 

& < — 1 ds — 1 ds — 1 6 

0Q219I% 9191 2II3Q 01090 0099 I 0%, '0900- 
?'0 3610 Q21IQ 0Qd9l%OI0 003 0099 091901 I 

-QBIG 90S' 



0099 3900- ?'Q 9%0 aoi rm 9601913 
500 913 I <91 01% 90 C5 309 93%Q06Q 8I6Q 
98191 0IQ069 90 21I%21QI I <181010 910 <10 Q^I6Q 
01% 9 C ,0 o o O6QI30Q OQOI 21903 0Q9I0 002101 I 
<9 O0990OO-<10.<]9 v .SIIQ. (69IQ<0 %021l) 0813 
81Q 0IQ 0819103% 3910190 00108101 j 91910 
081910 60 > Q 211391 09*0 08191 0IQ060 5 6019 
06QI39Q 981 21903 0Q9IQ2JQI I %021IQ <00 
2100*1190 09600 2II63Q0I 3630 33308J919I31O 

— 1 6 *». ds 

900 0Q21QI I 6390 391010 %9Q 2IIQ3, 6901 I 0% 
391010 96906110 600 21I63Q0I (3 %02ll 3d%0 
<0 0l0Q 0® 36J 69001 I eC$r 3391 0IQ21IQ1 
cn? 0IQ96Q 21I63Q0I 0l'Q § 0601913 9%0Q 9813 

0099 '<^60IQQ- ?' 0960061 0Q21QI I 

— 1 \ "»- V \ 

0099 0960061 0l£fH6Q 2II63Q0I 0813 

— 1 \ — 1 

69IO0IQOI 019 031 90ls^ 69IO0IQOI 019 I 0213 

0099 09600 61 Q 3163 06Q §C#S> 3391 06Q3Q 

cn 0IQ96Q 63IO<0 %92ll 90l^8IQ 010 0l'Q $or 

0601913 9%9Q '3900- 9 ' 00990 391019 210369 

00108101 I <9 09600 61 6Q 3dH 0000 Q9210I I 

<9 093 0999 096Q 9813 81Q 0IQ '01001' 0130 
6 — 1 — 1 — 1 

<0 310 00Q0 0681 213010 390 3910190 

ds ds ds rn ds 

0OI0IQ8JOI I 0% 0099 %0 9I09IQ <0 9^1 O06Q 
0103101 39 00IQ9I (3 090 Oi^Ol0 6991 0 , 06Q 
©©Q^Q 016191% O00IQ8JOI I 

3391 30 313 0IQ06Q %§21IQ 

0,900 3Q0Q 001% 0099 'O900-CTT0 391019 

210360 0OI0IO%OI I <9 IQ 9%0 8101 5^0 0 

0601913 I <91 0213 21Q 010 39I0I96Q 9699611 
— 1 \ — 1 

609 (609 OI69I6Q69IQ1 ) ^100 0Q210I I <9 
96936II9IQQ 013 2101 0099 9I9IQQ 3910191% 
0Q 699 9001 9910 0Q9 1 I 'O900-CTV 

009 9 Q £110 <0 969 00 6909, 9213 21Q 010 
63lQ9§6Q <9IQ 0I0930Q (9001 60Q6I 3Q) (3 
210^101 3Q0I099 013 0%21OI I <9 06010 310 
00990 3910190 0OIQ9IQ Qdl0 O609H 2101 




00,90?? 

<k \ 



9IS^0§0© £1d19,0 ©Q9I (3 09I0I616Q QISJ8J9I 99 
99ld900Q 21°' 3141 (3 £1I©IQ 04©, ©Q9I I 

(9) flQIQISIflK? 9ffl€1 QQQI6Q 0810 

©9601® 06019 ^<?GQ ©999 91010 <§§£11 
<10 9Q0Q £II0Q 9£10 99 (3©0£ll ©999 0910161© 
69Q61 ©Q81©l I <19 99 ©9999©© 69l9<l 96Q 

— 1 c— ds — 1 ds • ds 

69I9<I ©9I©I9© 90I©9IQ ©60611 81© I 0QI99 
0910161910 (S^©!© 1 ©) 0ffl61 ©Q9I I 00I0I619I0 
0tfl61 ©Q9I 6906Q 0d1 <§§£11 9810 310 £1d©IQ 
©Q81©l I 9810 ©999 ©069961Q 91© 916© 00 9^ 

4^—1 — ' \ — ' 

©06Q <§§£11 0910161910 0£1IQ ©Q81©l <19° 98J91Q 

g49aqq9i©i90iQl© 99i©i9© 90i©9i6Q99 ) ©©iq 

69l©81©l I eC5>? 9991 <19© e 9 0IQ9 9©l© C 91 

— 1 \ 

5> 00<? 909.6Q 981 9lQ 9 £19 ©91© 1991 Ql 9,Q 

919100© d© <§§£iiq ’6©i a>©^- ? ' 991019910 

gg > ©0IQ 990 98191 9I0©I I 09I0I619I00 <]© 
©99 ©I ©IQ ©99816© 98191© 816Q 910 9Q00I 

<6 <o ds — 1 — 1 

©Q81©l I <18191©' 909, ©IQ 81© I 9 C 1 009 1 

9Q0061 909, ©06Q 9l9IQ0 v 09I0I616Q ©9 
§£119 £11 0d1 ©Q816©l 0191 81©l QQ16Q 6©l619 
91^9 0d9Q 9810 6QI00I 09I0I619IQ9 98191 
9IQ969 8I6Q 9©9I 96Q § o 91 S-S- 009 909,6Q 

ds \ 

<§§£1IQ <§©© 69 1 © £11981©! I 

(en) 0QQI PIQIQISIQIQl 0OIRQI6Q 08J0 

£II60Q©I© 996Q 960© <§§£11 6<51l9<l 96Q 
69I9<I ©§ 0£ll ©Q 6991© 9IQ8IKI I <§§£11 ? Ci>? 
099l§98J9lQ 9810 9§9 09I0I610IQ1© 091019© 
90I©9I 96Q 9 C 5><Tl 0Q9I6Q £11© 69I9<I 0£ll 99611 
9§©l I 69 9?f ©0 0IQ9 Q99IQ 90 ? 9 91 <TI 0 

ds \ 

009 909.6Q 69l©<]0 Q9Q 690I0Q ©069961 609Q 
'6©ig,©-5)' 091019910 £110161© ©0©l I 910 ©06Q 

\ ds 

816© ©661 3 9 9§Q 09©l I 09©l© dQ 0910161© 
9IQ819I 9109 <1© £16JI©0Q ©99QI0IQ ©998I6Q 

C- <b <b 

98191 9IQ969 9©9I© ©IQ ©I I 0191 6060696© 98191 

<£><- ds ds <b 

919© 9l©£1ig81©l 0 6060696© 981910IQ 9Q© 

ds ds 4 ~- <b <■ ds ds s ds 




91 ©9 I ©81 ©I I 09101619109 98191© 9810 9Q00I 
©Q9I ©06Q 09©l ©61© 0l©Q 0©9£1l 9I©816© (3 
0019, 81Q 9Q00I ©Q9I 909,6© 69 0l©Q 999Q 
6QI00 ©QSJ6© I 09I0I619I09 1 09©l 09I0I619IQ1© 
dQ 8Q 98191© 9Q00I ©Q9I 96Q ©0 § C 

<b c-s ds — 1 ds \ 

0IQ9 90 981919^,0 69 > Q8I©I I ©14 90 Q<%\ K 0 

(b k (b ds k 

009 ©I© 09I0I616Q ©9I©9I 96Q gg^OIQ 99© 
\ 

98191© 69>Q £1198191 699 9891991 09©l ©61© 816© 

<b ds ds k 

©I6©§i0l ©I006QIQ0I 606Q960IQI I 69 816© 961Q 

nrv \ v M 

9810 09©l 09I0I619IQ1 I 

(' X ) <Q geP6Q QQ€*I q<5>IQI€iaift 

<1© 9CP6Q 9© 9Q9I 0910161910© 98191 

ds ds ds <b k 

9Q00I ©QIQ 69IQ<I0 ^§£11 0d^1 69© 996Q 9810 
699IQ 69lQ9 £10^0 ©Q81©l I §C5)9 0991 219^ 
0I96Q ^§£1IQ 9©061 09I0I619IQ1 <I9Q ©IS^H ©Q 
699IQ8I6© I 09I0I619IQ1 £1I§Q£1I0 06©l©l<1©© dQ 

c-. \ \ ds 

<^9l^ 091© 16191 0 £19^ ?? 0IQ96Q 0910161© 
©081© I I O© 9Q90 9I6Q© 69I69IQ0© dQ £11© 

k \ \ \ ds 

<1© 910 0910161© 9I©81©I I 091© 161 6Q 98191© 

ds k 6 < ds 

9Q00I ©Q9I 90!^6Q ©Q6i^ ©QQ© 69991^816© 
<19° 969^061 <1© 690 9©10 910 ©Q816© I 06©l©l<l© 
9K 8IQ (3 9I6Q© 81Q 98191© 9Q00I ©Q9I 

\ 6 < ds — 1 

96Q 969" £19^ 0IQ96Q 981919^© 69 > Q816© I 

ds (b k (b ds k 

06©I©I<I©©Q £11© <1© 9QQ9, 69©§. ©6]Q 
9810 09©l 09I0I610IQ1 ©I6©40l 606Q69 iIQI ? C 90) 
0991 06Q0Q m 0IQ96Q 0© 99© ©I^H ©^8191 
<19 £10©9l 09I0I610IQ1© 9919 ©Q8J6© I 0I'9Q 
9^ 690160 <1© ©011 9QI0Q £1d©IQl 69IQ8J6© I 
©I6©40l (3 £II§Q£1I0 01© §£1Q 010 Q98J6© '6!^©0I' I 
69IQ<I0 ^§£1IQ 0I9Q© 6iZi©0l 81©l 98191Q 9810 
§£1, 9I9IQ 9191 (3 0l£ll 96991© 09I0I619I06Q 91© 
09I0I616Q 90Q61 9 9 0 690I6Q 9£1I9£11 0d1 ©Q816© I 

■ 

QQtef ©ffl/f? 9 QIQ, QQQIQl QQQI QpQfl Q6Q9, 

QJ?QQQ-9>S>000 e / 

—9^10 99Q- 



90 , 90 ?? 

<k \ 



e2i<§i, eiQ§ s §QQ ? 

ee^6GllQ Q^Kol^lGQ 
GIIQHGlQ^ei 

Us 

G/SQ ff&HIffQ qjQ 

061 : GG'O 6QI0Q 0916)61 6 0Ggjl66) 611916) G'61 
6Gl«ig a^ogsf G|3Gi g§§ ? 

06)6): 0 ,033s I 06996116^9611009 60 900 0916)6) 
96fa 66)10009% <IG 0©l9J°€l 69)613 01 69)613 
09166) 6110139 G00 I 00 0003 61101 09100 GQ 
021I0I<] , 6060 216I9I 0 '§1 60066) 09^0 66)10 GI0 69916) 
301901 913 01009 <10° GG^O 66)106010 6902101 
0019IQ 9909 I 

21163 GI6I 60 GG^O 6QI9 9010 00161 0KI0I9 I 

ck \ — ' 

GG r 0 6QI9Q OlG 60101 6901 9001% 9016) G60 
<191 0010 01001 010 001 930.0I02IKI I 60%2100G 
3101 01001 Q 210113 016) 6)060 GG^O 6QI0 33 
6901 <10° 0316) 010 96)91 090,1 O^GI°06Q OldlQig, 
690 I 6QI0 33 6901 9066) 600 QI3I00G 0Q0J00G 




00 : G9 G1l036)-066)ld1 3101 
— 1 \ 



-QBI0 O0Q 1 



090, 6300G 01190 GQ0GK1 000 61I016Q 2101 

0I0I0GIQQ 00IOI0 I 6110160 2101 ' 01060160901 03 
— 1 ^ \ 

(000 6)310,0) <10° '211^21^01^3' (00GIQG) GG^O 
6QI0 33016)1 00IOI000G 030,06)6991 36CP 36SP 

(b cK * ds — 1 

601613%) 0IQ0G21Oai6Q6OIS06 , G^dlQO<l I GG^O 
6QI0 GIG 6910 610100 2101 SI0G 310001 0G0J 
21l03 a 69100102160 3d1 6110160 2101 2160G 00IOI0 
21dG 310001 0G0JG 60IG 6000160 I %0OlO0 61101 
611060 6010 3I0I3G 210QI 013 69102101 36@» 601010 
21l0jGIG 030100160 I 6060 30108 06)13001010, 
0IO1 9 GG"0 6010 001061 G0OI (3 03I0G 66)1091 
010 0060101 I 

061 : 010160 092101 606f 606f 6PI06OI6G3GI09' 

— ■ n «*. \\ 

GG r 06QI0 966)ld1 ? 

6)6)6) : 990GI00 €PI060I6G3GI03'0 GG^O 966)1 dl 
0612101 G2JI G61I0I09 I 6060 30108 ’0S&0M', 
£PI60I0<I09', 'GI60I00<I©9', '60I6GI6GP003', 

^ \ V \ V \ V 

21I3G0OG <130 01 00130 '3' <10° '636000,3' 00 
\ \ \ \ \ 

0 0GI0G (2113 213 013) 09101000 G 3630 

CP I 0601 300 3 ', '0> 1060 1063 16003', 

\ \ — 1 \ \ 

0 6GI 310601600 3 ’ , '0-063100', '006G00', 

"b. \ V V v 

'G6S16QI0' 00110 00IOI0Q GG r 0 6QI0 O6QI611061 

\ ck 

6)991 00, 0’0, 690 0011966)6)92191 '60166)10036)' 

-1 ^ rn. \ \ 

9 GG^O 6QI0 0916)61016)1 061 6)99 I 

0IO16Q 6)92191 0%OI0l0, 00IOI000G 3611 
GG r 06QI0 G9O%%6)00 6)6)0166) I 

0€1 : 6GGf 606) 301 6)01910 '2II32I3GI3' 6)99166) 

— 1 O (k \ <N 

GG r 0 66)10 0016)61 06)0166) ? 

6)6)6) : '961-9166)16*0', 6)6190 '3', 6)6190 '0' <10° 
\ \ \ 

6360003 6909 06110 00016)9 I 36213 0Q9I61Q 
961-0166)16^ 01060 0)30)3, 3009Q, 01010191 
0Gl, 0IG3G1 <10° G6)l%9<31 GG^0 6QI0Q 0916)61 
39G 69 1 09 Kl I 




Gft, 90 ?? 

ck \ 



6390Q 000^©, 01Q1919I ft0l, 010301, 

9990, (3 0QI0,00 00© 6QI0 ft9IQ<§16Q 3910.0 

%<] ©010% ' 9 ' i ©010% '©' 0di 000^© (3 %g%g 

00© 6©I0 96©ld1 I 636©ft0,0 01919191 ftQl (3 
010301 06© 6QI<51 96Qld6Q %QSI 091ft 06)016© I 

Q€\ : <19 ©l©3 6191919 60©" 60©" 0101091% 
00016)9 ? 

©©© : 60©39 61191991 696191 0 01© €1161011 (3 

ds — 1 ds • ds 

909211, ©191 60I9I©9<] 21d0 06)0161© 901- 
0l6©l0ft I 60% 09 00IQQ 010, 9916919, 0I0QI 
SIIP, 9619 (3 210©©§l ©0 0>0, 0I0QI 001%, 0l©Q 
2119 69% ©960101 I 

0001, 600,0310, 000, 2101, 90100, 00190, 

ds *H ds ds cK 

92119, 010, 0ai©GPI 001601 ©01196© ©010ft '3'Q 

\ 

06)0161 2ld9 I 

03191010,0191 ( cereals), 6©09l0, §9191910, 
919 <19° 6901 06)0161© 213°03 60910 ( unsaturated 
fatty acids) ©92191 0IQ9I6O©; 960 S9Q 69 ley 9 ft 
60©, 9Q© 60©, 9£fl00l 60©, 9§I60©, 91910 60© 
©0119% 2ld9 06)0161© ©010ft '©' 002IKI I 

€13101010, 991, 909010 0191 <19° 0I°3 
69©§ 69 6©ft0,0Q 9dlft ©g] I 

0% : <311919 916© ©9 2191 21ft 1 60©“ 001©© 
'ePI©60l6000l©9' 00© 6©I0 9^0 9119© 06)916© 
900 6)001 09S1 0©2II<1 I 

©©Q : 091 01019, 0191, 3900IQQ 01©, 00, 0§ , 
6910 ©011966) 6)92191 '€PI©60I^Q©9' 99©Q 00© 

\ \ <o 

6QI0 9^9 9119© 0Q21KI I 099. 01^,211 , 9I0QI, 
091 ©0119© 060 'GPI©60I ©6^16009' I 3,ft 00© 

ds — 1 \ \ 

6QI0 09IQ616Q <1000 690 99161© I 

ds • \ 

00160166) 2191 ©I ©6919ft’ <19° '©Iglftlgft', 
^ \ 

01', 9©ft €P0 (3 0ft0©9l% 002191 ©©©ft©©) 9 
00© 66)10 966)1 dl I 0l'%0d1 060 ©99IQ1 ’QPI6©lft©' 
(3 0 > l6©lft<l@ I 

m v 




90 : 60kl9 09©J0g©©0'0 00© 6QI0 ft9l©€10l©l 
00 ©19 ? 

©©© : 219 I 09 ©10 9© 2110 0191991© gjlO 
960Q2IKI I ©2119 ©I'Q 09 99ftl0 I 0%9©Ol>©0CP> 
60IQ0Q0, 2191, Q%61, 92110, 0lft0%6), 0QI, 6316)9 
2119 2110 0I91Q 919 90I©9I 99 gjl3199l0>0 ©169 
00© 66)1001% 21100 %©§© ©0016© I 9©©l66) 2191 
0Q010 ft (3 0 t§i 69Q ft , ©9CPQ ©©60ft© , 

ds \ ds s, \ \ 

60 l©0Q0Q '0 60© ft ' , 21916) '06©66)lft' <19° 
\ \ 

'0§i69Qft', ©©61© ©©Gd©©©', 021106) 211 ©0© 
©IQ9©ePI©©9', 0lft09QQ '211606211©', 0QIQ 

\ \ \ Os \ 

© 60 Ift ft ' , 69 IQ 9 Q 21 16£U- 0 601 91 ©9 9 ' <19° 

s "fe, S s 

'ai©6gi 21160,192116009'© 00© 6Q10 09IQ616© 

\ \ 

%00l Q99 I 

<|©991©1© 9916019, 9 , ©60I9 (3 (3©60I9 

\ ds 

60I9I©O<I ©60l3l©6ftl6©03' I 60600 00IQQ 00© 

"Ss s s - 1 

6QI0 09IQ6I 06)916© '060l9l©6ftl6©09' 690 91901 

"Ss s s s 

0Q2IKI I 

6910,1906© 2191 '21l©69l0 ) l6©lft', , 0l60igi©@g' 

\ ^ m- N m- \ \ 

<19° '£Pft©0 210' 00© 6QI0 9^0 9119© 0Q21KI I 

0% : 01916© 2191 ©% 01010, ©9191ft 00© 6QI0 
ft9l©€1 9§% 60609© ©9691611 ? 

©©© : '69©6©I0' , '69069 ©6©I0' , ©09 ' , '0196©0' , 

ds \ ds \ \ ds \ 

'eoogftg' <19° '©0ftft9' 96) ©0191ft 0I910<3Q 

\ \ \ \ \ \ ds 

21<3g© I <1000 6090 ©Q© 0191% 060; 019, 
0l°9,2l§l,0lQ 0Q0l6fl0 0l91%060ftl9 I 60091© 
0I©1 0, <19 ©0191000 0 2110 210,0016© 900 ft 
69 1 ©0 1 Q 006© ft&igo 69 1 ©2ii <i i ft&ig© 
69916960 <191 99 9© 60600 00© 6QI09WIQ1 
©0191ft 0d1 006Q 09,190 69I©9I21I§ I 60% 
99 9Q (3 001 06^ 00© 6QI0 ft9IQ€1 0Q9I6Q 
<]0©0Q 0QO04 ©001 Q9§ I 

=9£llft 99Q- 



9€ 1 : 6069 O0 r 0 6QI0 09IQ61Q Q^6QQei 211961 GPQ 

— ■ n ds 6 *. 

•aiong-go© goiqsfaio Q2i6i ? 

009 : <169 601090,6910009 '009 %S*10IQ 900 

• § ■ 2IQ' 91 '9=100 <1 6© 9=Q 690Q 69021' ( Five a 

Day for better Health) 63191© I 919*1 9603*39160 

9QI06f 690 0%9§ 69 909I0006Q 9 21Q 60)613 

01 601613 9=0 <19° Cfl 21Q 900 919 (3 909Q9I 

0IQ60 009 %S*I0I§%99 69IO0KI I 69010091610 

9=0 (3 900Q9I <311060 21600 90IQQ O0"Q6QI9 

090% %Q0© Q9 9I 999 I 99 0901 9=0 (3 

0819 21191 0219 1 000Q9I 6991 0901 Ql I <190 0 

6919 10921 § 9621 ^ 9Q9I61Q '211^21^01^9' <19° 

\ \ 

'9=1060160901091' I 21061*110% 09161 90S 69 6991 
0Q9I61Q 9=0 (3 909Q9I-9I0219I 9*1§9IOO > OI6Q 
9Q00© 6902191 0O"O 6QI9Q ©IQ ©00I6Q 09 
0Q9I61Q 9=0 <19° 909Q9I9I0219I 9*1§qiOO’ 0I6Q 
<19 QIQ 9099 2190 I 966190Q 990^0, 919*19191 
OOl , 910301 , 999Q,, 90199,, 219*1199,, QQI9, 99 , 
©91619,, 96119^, 901619, <19° 9,0 O^O 6QI9 09IQ61 
OQ9I6Q 9=0 (3 61I0990Q 21000 %90l Q9§ I 

%©QI° - 

• 6991 0Q9I61Q 009010 <3119*1 91211% I 

• 600, 921, 909,0 00*119 699 910 01019, <3119*1, 
9661900916110 699910 09 0Q9I616Q 91211%! 

• 90*1910 OQ%0I9 I 

• 06Q 996960 9=0 (3 909Q9I 9100 0<31%l 

• 00= O 9100 91019, O 90 9=009 Q21% I 

• 0090 9101© 01211% I 

■ 

'ZIQlQI', 6QQQQ-2, £70 
\ \ 

&QQQ QQIQIGII, QQQ-S’SWOZV / 



SIGSIGIGciP 

— * — * cx- 

Q8JGQG6G<53IGQ G(§1 

H 

€t1 QQQQq, <?!€! 

699 Q 990910 9*3I0Q 910 2100019, 1 Ql§, 
0211 999Q %31 %96II9IQ 69*31009160 30I39"9I 
969961IQ0 I9*3I0Q 90*10 ©90% OQ <1910 096910 
OQ9I 21199*10 I 9*310 6f3Q 0211 069019 I 9*310 
9^,0 Q0I OQ9IQ 0211069 1 6960 6960 9*3I0Q 913,9 
0609*10 09§ 999 <1910 99 9I06Q 0910 00Q 
2190IQ OQ2IK] I 02119 9*3100 910 9891 21999 I 
90090 069991 0IQ OI9J 9<3,IQ 0%2J0I 6960 2119*1% 
9*310 Q9S I OO 60606960 3§- 69609 0191 H 2 0 9 
69 1 021 9 I 00900 0699611 99"% 0=0 09% 902101, 
21IO"6909 ©CPI 01091 Q 90 © 49 , 99"% ©CPI 2191 
6001 0O6Q 013^2101 I 9*310 0Q 90*1 - <1910 
21%l0IQ OQI0IOO9I6Q I 6069 9*3I0Q 6090 690 
(3 0I0Q 900 6Q %0OI Q9 2IKI 21161*1190 0l90 
6990 610=00 9109 9910 0OO6Q 3919. %<l I 
00000 9*310 990 21161*119919 90 Q9S I 

cK cK ck i — 

21161*119919 00IO2IKI 6614*1 (3 39%©l I 69*31009160 
66l4*1Q 99 OS" OS'" 61Q 9 *310 10 IQ 6Q 03? 39 
0699611 OQ 00190 2II99JQ9I0 606* 921§ I 9*31© 
(3 21161*1199199 2110 <IO 991900 2119 9°3,0Q 00lO 

4 - <b — 1 

9% 01000121, 0190 09 (3 6991 %Q9I I <10I6Q 
00OIOQC? Q210O 0211 2II60I00I OQ9I I 

0%0lO0OI2ISPQ 006919 Q21 0O 9°0*1l I 
9%0lO0OI21 O00Q 21IQI61H 69901 I OICP 6010 330 



00,90?? 

<k \ 



ao 6©i® 2 iidiiq Q9giqi6Q ®9§ 1 0016 Q 900160101 
9619, ®19®^ 219010 sai^f 98099§ i 219010 

01091619® 9^0 ( atomic mass) 6909 I 219010 

6000 g^® ©ai© 90 s 09 0001 a gw 0 i©s§ 

6910 0919219 I 630016) <yKI0 0IG? 006019 Q000 

g° 01 l 6016 ) 016)0160 I 

21^,600 0006Q 001^01 ©60 I 080001 010 
219010 000 01616016000 2II961100I ©6]6)1 I 2119 
9I0,9<3©0 010, 5>r% 0161601600 2190100 000 
61§© 0010 009 I 6061 010601600 601600 0 0 0169 

ck ck ck — 1 \ — 1 \ 

©I906]S I 00 6000 0^ 'oil 9000 00d0 0191 
00100 00 000 0^0 0101 601010 001 ©6]S§ I 
00Q90 6921010 00609/ S10Q0I0 691 0 9d1 
00100100160 ©9S§ I 010601600 0 21160100 010 

ck — 1 \ \ 

91 010016190 9^0 ?tf I 60d 0190096? OI0d© 
0&0 9°01l <10 0060 ?tf 6010^100160 I 

6991 6jQ9l €1§q^96fl I 69 900106? 9§60 
09 000,®; 09I61§ 0910 00ai§ 6910 21d1l909'SI® 
90 I ©19*00 010016190 9^0 §9 I 6991 6JQ9I 
€1§6)0I 600 0100 0a 6999000 ©0 3°611l 016*00 
010016190 9%0 2109160 ?9 69l®aiQ0l60 I <ld 
<10160 96110 (3 21161110001 000, <100 69I00I0§ I 
3^010 9S1I0 99© 9^0 (3 aidliq©©!© 2119611001 
099 I 60I6*<I 000 ©ai 6909 - 21010 <1910 06f0© 

Os. ck 6 

919910 00910 0a 690109 1 

9910!® o&© 

1 . "One World"by Dr. Guru Prasad Mohanty (FRCS) 

■ 

e oq G€1<S11, GQGQffai <?§<?<& a ©, QffQ -S>#WOO 9 / 

— * \ \ Ok \ 




QGh 

© 67 / ftdd&i Qiq, 

69 a6© qii®6gi 090 ®66i 00110 606110 ©; 

*- V — 1 — 1 

0l 0I6?0 096* 6010 I 60609 9 9© 90 009,10 9101 
911069160 219 69 9909 0IQ0IQ9§ I 910 2100 

\ ck — 1 

9Sf 91996069 010216039*009, 609 6961100 69910 

60l09 I 00 0096)1 9Sl 9 69 016)66) 016? 696160 
\ 

92110102191 961100 966*1© 9910 IOI'06069 001010 

0I6)21I99§ 90% 09 9© 00910 I 016? 0I§01 (3 

dl61§ 0l6f 69 211® <160 39 601090 2ld®l0l 

69IQ0I09§ I 6060 01 6060 0 0 0 00190 (3 2119910 

®0S§ I 69 a6Q 000,0912199 (3 03I0.090J <1000 

016? 0160 qdl 90*910 6010 SJIC3I© 010 6900 90010 

\ 4 \ 

69910 91931 ®09§ I <19 00910 9)31060 06061010, 
219910 010 92110109 I 

09 6916*211 090<l 6909 9110691 I ®% Ol'0 
00g°<311l <160 21d® 60 09IOI09, 2ll0iq1 9619^ 
060 911069160 2110 <160 06® 6960 0101 0 a9 

\ k 

6000 60109160 9 9 00 01069 I <191 96)910 0106*9 

9i0i qii®6gi9igl6?0 q§9iai0 ®i©6i 1 

\ ck 

69)310® 09<^6?0 001 60d 90001 2101 600 

990 9910 I 60960 69 0 a9l® 9 9110691 010 

— 1 fe k Ck \ 

99016]: 009 310 0169 91960 I 0I'060 69 90010 
069361160 010 0 60 1 69 0I%216Q, 69 <190 <1® 
0310,0 991 00190 0069 0191® 601619 01010, 
09I2T60 9010 0060 69 36GP 36CP 60I0<I 6916*211 
61§61l©1 910 90160 ^0IQ00 69I0O69 I 2110 690 
96116* 09 ©9 061 0060 60I6*<] 00% 2101 <1© 
=9)310 Q61Q- 



00,90?? 

<k \ 



99© 00010 9I%219 I 0I'90I 991 006Q 63 <190 
<10 9IQI90 6QI0 0§i69 31910 69 92J91Q 961100© 

4 —. cK (6 d\ 

Q06Q 9106069 I 699160 0 o 6l4g,IQ 0Q69 <19° 690 
9619Q 6996Q 910 9969 36© 36© 60104 6304 
00 909 I 010 00gi 910 0211091 9I<] 091 99 
019 I <10 510611 6QI00 910 60)619 919SI 99919191 
0Q9IQ69 019 I 09 09 9£f Q06Q 92J91Q 999, 
910900 61016110,1 6969 I 

060 919 0%2J9I 09Q 9©0 0<l 0 0169" ! 
01' 910 2101 090 99 90 99910 96© 6069 9619 
9Q 0l90< 00 21I9Q0I 910 qidOQ 910409 (3 
2101 qid'© 2110 90699 I 2110 00 690 991 69109 
Q94©Q I 69 0661 69SI00 <19° SI01 0611 6010 I 69 
00 906Q 2100 0IQ61 2110191 60001 94 Q06Q 
9110691 910 690 999 9I©21I%9 0191 69 2191 09Q 
9063 ! 9690Q 210691900 06991 0Q 69 961910 
310910 01093 <10 0Q9QI 69SSI00I 

90 QIO 9Q610 0Q 69 00 069961I6Q 
90060 I 961IQ 09 6900 600 00 9Q19I 0Q19I 

\ ck 

21IQ9 0Q699I 99 9IQI9 0 6QI0 9^0101 09 
Q3I00 991Q 21I99JQ6Q 69 01090601 90 906110 

“ 1 ° ~CK 

061l4<l 910 69 99I2T 9SI0Q 3d 1 ! 9010,01 60021601 

90 9d 9699611 0Q9I 96Q 69 211^41000 
0I96Q 692J6Q 3©Q0I 010 060 I 21901 <19 0699611 
901 0l©Q g°g4 91§90 I <10 02110 609 0 2110 
0661 910 6010 01612160 I 69 60093 ©IS? 9,1 916*01 I 
<10 02116* 69090 3400990 699 69090 69 00 
Q016Q 9401 010 0Q69 I 

QI0 9001 91001 I 09110110 060 094 1 69 
94910 991910 9%0 6960 I 00491019,0961 0Q9I 

-91310 961Q- 



94% 6619210 910 9l40l© 00 0I96Q 01960 I 96© 
36© 69 2101 <10 %9 Q06Q 961060 (3 %0Q 0IQ4% 
00% 99 0Q6960 I 

0Q0I0 60101 Q021QI I 6090 096Q %4% 0211 
9I02J0I ©IS? 9IQI 9%0 Q3I3.0 991 (3 00169 99 
91010, I 69 00 600JQ 096Q 999060 1 010 0QI36Q 
2191 99 9I010.6Q 69 690 Q3I0.0 9910 ©106960 I 
2101 <10 010 0QI36Q 010 90 002JQ <1910 69910 
0Q 00 QI96Q 0313,0 9910 96110 6960 I 36© 
36© 690 600J%4 096Q 99 0 ©0 ©0 0Q 69 
9QI 901900 6619 060 I Q©4 36© 36© 69l4<l 
6914211 910 961I6Q %9I3Q© 6010960 <19° 00 
0Q0I 910690 00060 I 

69 <10 901 6010 92191 906Q 00 0IQ21I3 I 
09 990,960 ©IS? 9101 6610 6001 <19° 69 908060 
92191 906Q I 94 691001 90190 69 9611910©’ Q06Q 

<b — 1 C~* 9s 

00 6QI9 91060 I 96119160 69606960 9619 Q3 
6611960 69606960 690 0l9l%Q3 9I61196Q 690Q 
0IQ2II6© 9610 006Q 9119001 (3 60109160 6910, 
919 9Q 9Q9I0 010601 96119160 00 9°61 4g,IQ 
0%2160 (3 690 9Q9I616Q 6QI0Q 93IQ 902101 I 
96199160 9%2J6QI 

910 96110 <1006960 60I0<] 0I0I%21I0 60I0<I 
01010 009102101 <19° 9611910© Q06Q 6QI0 910690 
961 2101 <10 3100 00 90102101 I 

92J916Q 6960 ©I3Q (3 69^100 2160 699160 
<10 210611 6QI0Q 60)619 0910 6010 910 0 2113 I 
3IQI 92J916Q <10 210611 00, (3 2110© 69016901 I 
9969, ©31 060 0’61 0QI09 ? 0% 0I0I9I06Q 
39I61I0Q 910 0 2101 I 




90,90?? 

<k \ 



90 o© si© 901 © 60100 ai ©60 001 6 ©© 2 jqi i 

©19 ©Old 63 9131 3£PI 9916999 9© 21109© 63 
3I©60 961 619£j,9 9© ©02101 I 90 2119 6190 3910 
919 9I©I02JQI 63 910 969 99 919^ 9102101 I 
69190 696160 O 6QI9 911991 6969 3IQI 99 21109’© 
(3 3,<^ 6919919991 I 219199 6919 69l§ 69199 
391919 9l99 9999991 I 633199 0§60 9191 9 

\ ck k» ck 

21011 639169 360 9 99 (0 O 9^919 0©) 9I9§ 
919969 1 2119^%© 9I©I09I 0d1 9WQ 691990991 I 
6999 9lQ9 9^1 6©I0 9900 O 0I6J9 9l9l 639169 

—I — 1 <b 

^0960 69991 9©l 2119 90 9 2191 I 993,9 
69190 9 9211 910010 989© 6002191 - 69161^0, 
92191 d°3 6©9I0 309, 2II30QI61 I 

3IQI 921910 9199 99I96Q 016961 9091 6969 
910 961I6’0 996Q 919191 609 9 2191 I 9Q° 69 09 
21I00<^60 91 S’ 002191 169190 696160 0I'9I0 30001 
96Q 2110 09 69 61 0009 99910 990, 9^2101 I 
6919 0 69100 6961 99 919 0060 9610 091 
6010991 I O0I 690 96© 96© 09 09 60109102110 
910 06116’, 60600 69 96110 9l9l1©0l© 9%9 2110 
69 9199 910199 60190 9109 I 

©9l9,61i©1 6© 10 9963, ©9 9' 01 9 216901 
9%21l§ I 600 69610 0909199 991 21©1 690 90211 
9910 901 21©1 69610l©0’60 9610 9l9©0 99©9I 
90©, 69001 9© 960 69 9611 69 ©69 6019 901 I 

00 0I©9900 d°30 9©1 99060 90 0l©l 

ck — 1 <o 

009© 910 219611 6© 10 0©0QI 0219191910 910 1 

<6 k. 

219611 69916© 6999 009 9ld2J6Q, 690 219611 6010 
© 9I©9900 2119 6©I0§ 610 I 6961 960 6961 301 

*• -<K 

6©9I9 QI0QI I 910 60100 9Sf 0060 9101 0I©990 
d°3 910060 I 



210 2110060 0l0 910 910 ©10919 01001 690 
910 96110’ I 69© 6019 0©060 9 6910 019 69 9101 
921910 69161 21069161 90919 01901 I ©I, 691619 

(b ck ck ck 

egie’o 6©60 96 is 0I00 ©i©i§ 1 or 91909 0 i '9 

9 1 2Jl 9 61 1 9 1 6© ©1^91 906902191^69 9 21910 961190 
90 96© 96© ©90 901301 9611001 I 

00 399,60 69 60l6kl 21l^dl0©0 00611 
690919 91001 I 60100 216009^0 610 010 0960 
99 9199 I 910 96110 09 Sll^dl 6©I000I I O QdlC’ 
9l90 0©0I 990 ? 9101 91099109 d°3 902191 
961190 O0 6910211 616109 00060 990 ? 69ld©0 
01© I 6© 10 © 219 I 69916© <yKI0 010 91^160 96P0 
6© 102169 I ©091 9© 9© 6019916© 9616kl 0060 
00001 6960 O 9016’ 98001 990 ? O 6106’ 691619 
21901 61§60 61§61I01 ©6©° 0 ? 0I'0 91061 916191 

<b Ck 

910, 90I0 1 690 00 9190160 99 90©00 2101 69 
36CP 36GP 690 00 0009 961901 I 69001, 60l6kl 
%060 09 910 91^00 0211 6© 1 09 (3 01' 0060 
99 0191 0910 69910 6©I0 9©9 I 96110 01901, 
69ld<yKI 90I6’0 91' 01' 0l9© 981091 910 90- 
OG©!^ 91060 99 0191 (3 9161 69100 62110690 
QdlG’G 9I«5, 0060 9010 01' 9©9 9910 6902101 I 

ck ck ck ck k 

00l‘?0 0191 (3 9161 909 91 960 69 9l‘Sg,G’0 090 
01009 0010 9I©I09 01021199 I 

69 690 OdlG’ 90 210 99,16110 6©0I I 961 90 
9^3160 69 01901, 99 O 9010 98 06©, 6069 
921910 69l6kl 061 91196910 90191©©’ 9© 9©9 I 

<b k. Ck \ • 

0©l 019 9©1 6©0I©I© I 91061 69 01^2101 O 921910 
©0© 21d9l9l 6990 91196919191 © ^21^1 60d 
69 690061 690 ©SI3 6106’ 0909 6©0 9©0I G 
0I'0 9161 6©0I I 



^19 90S- 



00,90?? 

<k \ 



96iid <1210 <i® old' 0019 sid qqi ooi , 69i'o 
001010 oistfi 6€ia 60i®s 1 6916© <i®gii 9 0110691® 

\ ds 

009010 600 I 

£10. 60® 0^1 Q06Q 01006110 01IO69I6Q 

\ 

OOldd OOI I 90\ OIQ0 Q0% 699Q 00 2101 00 

699Q 00 601® Q021OI (3 QQOI0 0d1 90 r 9Q OO 

6990 661101 Q021OI I 91® 06110 96CP 96CP QQOI 

Q0Q® 90901 <10° 69I9<I 9I06Q 2101 £101 <1® 

09190 001 Q06Q 00001 (3 96CP96CP69 9100901 

QOd 6010 I 
\ 

9€10<l 91® 9 QOd 69® %0 Q06Q 0919 0 
60® Q0 Q0Q 9101001® 0® glG? 6O0IO6O I 016*01 
0IO <1600 0 96Q 9I06Q 91® 0IG? 6OIOI90 0601 
69 6000 <10® 0211 0 9IQ0IQ 60I0QI®2II§- 069 
00 009 OQ6O6O QOd ! 00 009 OQ60® I 

ds s, M ds \ M 

QOd 0060, 9 ®’<§1 ®Q2II§ 90,001 016*01 ! 
691' 910,® 0 6990 6jOld 2101 I 9IQI 9100000 
d°g 0Q6001 09 ®<%gidi oii9iQ t?60 ! 

OS 900, 0919 6001 96Q 096* 016*01®; 
0060, 69® 000 921016Q 69® 910000 09019 
OQ69 699160 6060 0110691® £1dOI9l I ®%0ld0l ! 
690I6Q 69® €161 6* 92169 O0 600 90 0 0^0 QI06Q 
£119 01IO69IQ 0°61dQ 600 I 09 9° 010®, 9110691® 

\ ds ds ds \ 

69® 9219 0°9dQ £119 OOOQ 0 9QI0 6010 9Q0610 
600 I 692191® 060 £119 Q0ff <IOI%909,Q > £l«il06® 
91010 9010 600 I 069 09 90 091 O01IO 9219 

ds cK ck ds-* M ds — 1 

OQ 911069 16® O0 0 60® 92I016Q 0 O0 600 I 

\ dl <b 4 — dl 

£1600 9d 90\ 9 90(3 906Q <1 691001 OQ21Q 
O^ <1 0211 09 9I06Q 69190 Q02JO I OIQ61 69 
00910 060 900 90 691' 9I06Q £119 dQI 600 69 

-QBI0 



9906® 9 <16091016® £11910101 0 210 1 019^6902191® 
£119 99100 Old <IO od 00 9102160 60~ 9 901 
600IQ 6910191 010 OQ9IQ0I0 I 

9ld0l 0060,9 09 021160 9 O 949O90 QOd I 
09Q 0211 0 QOO I 

d% 91^01 9 OigS <10961 ! <10961 0 £1169 
060" 921010 010901 I 01061 69160 6OIO9I60 699Q 

ds (b < ds 

£110 OIOS§ 69 9 06010, OS od 91® 699160 691' 
099.6Q 690,1 0 ®QI OQ^ ! 9 69IQ 060611 9ld0 
96Q OIO 9(|06Q 000 690 OQO I 010, £110 9610<l 
6060 £1909, OQ0I0 I <1® 03,6* QI06Q £1169 060 
9I0IQ09I I OQ £1190 <190 6901 601® 902110 910*01 I 
OQQ 6dl619 0® 096Q 09Q 00^2101 £1I9§ <l®961, 
<1® 9gd6Q 9Q01I0 OQ 691' 9ICP6Q 0101 6000 
09Q £101106110 009 OS 9IGP6Q 60O9IQ I 6000 
69® 0101 9QI0Q ®00l 600IQ 69l®l01 0211 0 906Q 
Q0 I £110 90 0QI <I®0I6Q 0 SI06OQ 9I£1 I 

QOd 690 90 9010161 9I00<I 00100 OQ2J60 
69Q2I60 0 9 060" 92101 £10960 9101 060 1 6960 

< ds (b < 0 — . — i 

699160 9210160 90860 £110161 9l®f60 211® 9I?*0I 
0060, QOd 069 <1 ®'<§1 OO ? 92IOlQ 91000100 

ds <b t ~- ds 

g°94 d°g 0021010 919 9§i® 000 gioi 0100 

Cs M < ds ds ds 

0IOOIO 600 I 690160 00Q OS O 0010 0 2160 I 
®% 060 0IOQ ®'<§1 OO ? 0IOQ 0IO6Q 690160 
0IO 90® 606© £]0Q OQ 00 60102160 I 001 ®<%6Q 
£110 01IO69IQ £1dOI9l 01® O96QI0 OQ60 I <10211 
®'<§1 6jOQ 0610 ! 

QOd 0060, ®'<§1 00, 0'61 <S£® 0101 040, 
OQOIQ 900, <1 060" 9ld0l ! £110101 6OQ0I od 




00,90?? 

«k \ 



06Q 0HIO69IO 0191 6QI0 OQ9IO O^IQI 0191 9 0 

60 0211 09 oi ! 

630160 Q99I 01® 600 9100 390 000 
699 90 90 Q9<d 0IQ21I6© 2119 90I02II§ I 9010 

ck ck • k. ck \ 

<10 6J0Q 3Q (3 3IOOI6Q 99,14 313 31001 699 
9Q<d® 2119 6913 6910901 I 96® 96® 63 000 
(3<§IQ 211360 I 

016*01 0960, Q9d ! 3IQI 02I916Q 9^010 

<6 k 

21160 90061 9 9610 2169 I 6061 <I0I6Q 60160 99 

ck ck ck \ 

03, 0199 I 

00, 0I99IQ 0'6I 219 ? 0 0 00 3ICP6Q 219 I 
690 060 00I6Q 6*60 216031 OQ I 0 630 3Q 00% 
960 699690 2ll6j9 I 

996* 0IQ21I6© 2119 901060 I 63 <10I6Q 0619Q 
39 90 Q99IO 01^2160 1 60 9 0 60I0OI0®Q 
0 > 69I9OO 63 99 Slid 019, © (3 21I0OQI0 010 21161 
96® 96® 9IQ060 %0IQ 6960 I 06Q OIO 69 210*10 
OT 6969 1 OIQ6I 0l®0Q 016*01 90001 O 21601 

<b • k 

63 O610Q ®60l 699 2160 010 21169 (3 0199^0 
69IQ0021I69 I 

<I2IQ 63 316*01® ©1060, 2113 016*01 ! 2113, 
<10 910 9 2119910® 910 390 009? 910 I OOI6Q 

ck ck ^ 

919*1, 9*19%0 31091 <19° OO 6Old906Q 6960 
21019 019 I 

096*060 Q00O 02160 0'6I 699910 2113210 ? 
O' <IOIO 906* 009 609910 2113210 - 92160 

ck ck ck k ck k —> 

<1 910 21I0QIQ 9I36QI60I91 O 069~ <19° 90l0,6Q 
090 00,01© 0%2J9I 60i613 90 630I6Q 219 O 019 I 
69 0 910, 21160 <1 0090 6*60 9®I%0QI OQ69Q 

^ 



96110 600391 I 969° 99 210 0069 I 2110 21100 

— 1 ck ck \ • ck 

6010 9d*l 0190161 I 

3090 069" 36PI OQ60O 9I®6Q 211612191 910*1 
91060 I 63 96Q 9d*l 9d 9d dQ 91091 010 9100, 
©10 (3 9I0Q 0Q9I00 <19° 600, %€1 2119 3909 
69I9<] 69>IQ 96Q OOI 6910 Q9dOI I 

\ k 

096* 09 21IQ90 211610161% 09 090IO0 09 
(3 031 Slid 960 0960 I <10160 016*010 083001 
0Q OQ69 I 01® 3ICP6Q 69091 <19° 01® 906091 (3 
921109160 9 016*01® 90000 06*99 91910 01® 
21100 6091 39 0O Old*l 09 r l9 OQ9I60 3I9I9H OQ9 I 

016*01 210,013 Q06Q 061901 6960 (3 0 9 013 
060 60I6*<I %9Q 00 9*3100 006960 I 0016* dl60 
dl6Q Ol’Q 639 01091 39 630 00091® 09616Q 
90910 01001 I 6969 010 921019 0Q0I, Q9<d 01® 
00 (3 916*01® 01% 9910, 6060 <19° 0*1106910 
00*119610 060 I 

0*11069160 09S 69 69SSIOO G 9ldlQ61 

\ k. 

O00I® 9%616Q OOQ 939*1 Q060 I 69 O0Q 60I6*<I 
OIO 001 %06Q <101% 910 02(91 0 9109 010 Q 
d°90l0l Q02J6O 0191 69 2110000 o4oi 0601 69 
<1 210100*11069 1 Q21d9l 31® 0I6Q 001 0l2loi OQ21QO I 

k- \ k. —Ik. 

0*1106910 6913100 (3 9ldlQ61 OO0I <1021160 
\ 

09 6010 0OI0 OQ2160 90 0% 0191 6991 0211 
69IQ0Old I 2110 01' O06Q 21dO 6*31 OQ OIO O'd ? 
2110 9069, <10211 0 2190*1 Old2ll§ 6913100 096* 
6©I0 OO 9121 010 069" 9IQI 0*1106910 0OIQ 010 9 

\ Ck \ 

0191 09 OQ93 I 60060 60606960 Q9*d OO 211© 
909,® 99,6160 OlSfOl 060 60 01® O0*10§6Q 0§0 

ck — * ck <b ck 

OQI0IO 0600 69 060 01610*110 OQ69, 69606960 
\ — 1 

9069, 010 OQ 0060 I 



4?ai0 90S- 






OI,©l,93'©QQ‘S r 6©l0£ll961<] 00211 00S§ ? 

\ \ O' 

91910 oio £ii69 ©£ii 0 I 9 © 910010 g® ©is? 9©i 

<k ck ck <b ck 

961 0<! 01901 0QQI6© ! £11961 § SIIPQ ©I6104l I 
siipiq 69lQ9i £ii9 92i9®6f9i £119610 9106© © 
£1169 ©Q Q6l1 I 

©94 0060, 691© 699 9®4 0091 ©2119 919 
Q09I0S I q" £19611 691’ 9121© 9(?,06Q ©0 60I0<I 
Ql4l 0Q690S I 9 (3 691’ Si 92I916Q 60l©<] 9© 

ck (b k ck — 1 

9QIQ9 0© 69 CIS I 0IQ61 691’Q 0IQI 6960© 921916© 

ck in os M ck <b k. 

d o 90l0l ©901 60I02JOI, 691’Q 01% 0 69016© 9^ 
0:1 91 ©901 60 1 OS I 

©©©IS? ©06© 60l©<] 969J90 91§ 216© 9661 
9ld-9©HI9l I 69 ©06Q, ©SC* ©69 690 910 96119© 
%9 6©0 921916© 9619 010© ©Is© ©161 ©o 690 
96114 £119 9119691© ©19© ©91 0QS <19° 6960© 

\ ck 

69 9 2101 6© ©9© Elld©© 1 ! 99,1© ©211 6119© 0Q9IQOI 
60% 69 9611© £11001% 911969191910’ ©0616© 
961l©l6l1 ( mosquito queen) ©196© ©19© 609 I £110 
©9© 69 0 61619©'©© ©19 ©©1910-6999© I 0I©61 

ck ck ck — 1 ck — 1 

©69 0 £119© 699©l I 

dl6Q dl6Q 9119691© 9S 601© 92191 6© 910 

\ <£> k. 

99919 9601 £16©9 9Q9I616© 9119691© 0©9°©1l 

\ 

019 91091© 01901 I ©94 9d1 92191 6© 910 
90 860 I 6019916© OIO 90 9^ £1I%9I©^ 6910 
969ld© 960 I 69690^009, 906© 690 9119691© 
£1d9l9l 99919 0%216© 6061 9110691© ©1 9119691 
9Q96@f 9119691- ? (3 92191© 9119691- 9 ©196© 
©190 9QI90I I 

■ 

9- if, sig&i a I&I, a&,i9l qgqmi, qq i iqqq, 

%06©67Q / 



# aoiiiai9^:w 2i©ftig§a 

*€f1 GGtlQl 67 G?Q 07% < 19° ** €f1 39 & 3I8QQIQ 

96191©© ©9J0© 901© ©§90l 91 I <10 4l© 
0661 99IQ 9°9© 6111990 (3 0^9191 I <19910 9£1 
(3 90§£1 919© 919 EIIQ9IQ9 ©I©9I021I§ I ©9010 

ck ck ck ck 

9 £10 699© £11091© © 690 £19160-99169; 60% 
©1? 6960 '90161' I 9Q90I%610 09© , £11010 %0®f| 
Q% 9£l4 90 I 

£1® 9919% ©0 ©19 OIO00219I <10 90161 
(3©€P 006610© g°09l9Q,9© 6060 9SI0Q 9901% 
9^9ld1 9010 9019161 9SI© (3 601I09SIO6Q 
£19ldlQ61 9I§01 0109© 00019 93,16© ©0 ©1© 
g4l9©6© 600 99®, <101 6969 01902160 91090611 , 
0160169 ! ?cn ©699© ? rqi#6 © 0O0061 ©©^91 
90161 9I9Q 999199,© 06996119 <19 ©£1l 90'S 
690IO216OI SI© gi40©1© 6091910 SI00I09 99 
9§i9§ (3 £1d9 69dl9§ 9ld©l6© Q9IQQ0 9Q9I9 

ck ck k ck O ck 

909, <1012101 90161 9I9QO ©1®©© 6d19,9l01 I 
99'3,Qlg,§'3l, 91© 901009 0l4l, 91019 £1169 £110 
"Think Gloablly, Act Locally" 9%6S ©1012101 90161 
9I9QO 0l9© 96f© I ©60 ©%219l 9910© 0099 
©0 0l9© ©1901 90 9°09 - <101 914109196© 
690102160 69 I 

<101 <19 9°69I0 60IO9I6Q 69 , 90161 9I9QO 
0©®4 0IQ©6© 91960 9611© 619191931© ©£f 9@©l I 

in — 1 • 

©IQ©1 9,9100 ©9©l ©06© 601 1 Ql 9619© 99991© 
(3 9!©99©l 6QI961 910 <10 ©£1I 619191931 SIIQfl 




-9SI© 90S' 



® 0,9 

ck \ 




69iQ2i©i <i© gq©,6Q i g©® 69i©§ 969J00 si® 

Oidl©, 99(3 ©I9©©©9, ©199- 6©l©963} ©1 ©I ©09® 
9©I9 9I©9 I 21169 9 90IQ0© 21196116)68, ©19© 01 
2119© 60I0<I 909© dl©9l 21§, ©I©0l9, ©1916© 
69X5110® 9699611 90)© 91191© ! 90161 gi9<3 ©<^ 
21d19,0 (3 ©<310Q 9ld19 ©6© ©IQ0Q g9*0QI®O 
©191 g o 30©, 9191® £11® '90 ©191 91 dead language 
©169 21606® 9961 ®%9§ I 90©d 99,9 69®® 69 
®1©<519®, 6©1I®0, g®IQ, 9HI ®Q61 (3 ©191913 
9S106Q 9IQ090I ©I© ©Q9IQ216© I 961® ®I©Q 
gg®Q 999, 81©l (3 q9l®!99XSI0 ©IS? 091 I 

9I©1I9SI% 60121 91® 99 216991 69 91© 
9IG99® 9%® 69© 2119216© I 91® ©d 99,9 
69©® g©is 9 @®q 2iog©iQ g®i 01 991093- 

ck ck • ck — 1 ck 

0191 9dl6999, 2109100 (3 0dll6©00l 9IQI ©1991® 
60^l©6© 9019 I 9I®1® ©IQ®l9,dd9a 9@©6Q OIQ 
9IQI 921I9I©219I 9901 21I9IQ6Q 69 0©Q 2109910 
9Q,I°9 0211© ©Q9I6Q ©196© I 6960696® 99 090© 




0 ?? 

9®9d ©1991 91© 6©I0 6©I0 0©l 919,6© ®d® 
9Q9199 9Q, 91991© ©%216© 9219191©! 9699© I 
9©9§ ©10 (3 96§ 0I©9Q®1 91991© ©Q 99 
090910© 9®0 odl6909Q 6©l9® 21199,1© ©Q2J6© 
9019 9193 I <19I9IQI 91© 9XSI0 9I09©®I 2191 ©ffo 
©9®, 9^9 211 99®, 6991 ©9^ 6©9© (3 9,^9191 
999© 9©l§©l 9d1 9100091© 5J69I0 9«| 69l©21©l I 
<191 <1© 9°60I0 69I©9I6Q, 9019© ©0© $0 ©d 
96© 919^99191 6960696® ©IQ0Q Ql©600© 
99190© 21196©, 69 ©96© 69 991 919*0010 69®l 

<6 ck 

211991®, 21®<I9 089© 6991 ©9® I ®I©Q 962l<% 
09*% 0© ©190©19©I6Q <19 9©®Q ©211© 069,10 
©Q216© 9019 919© I 

9dl6999 (3 9919©®!® 9IQI 9019 919© 
6996© 69 ©15},©© 9I©I ©0® 9QI© 96©I99 (3 
©digGIS© ©9 ®@t 99199© I 2191© 9Q99 99*© 
91® ©tf ©d 99,96© ?r5>d6Q 69 01090691216© 
6©06© 9910 93© "9QI© ©dd I" 9Q9@fl 999,6© 
21109©© Q©l (3 9%Q©t3i Q©l© 21ld© 99I9,©I6Q 
erCC^© ©©©01% 0©I9® 69©l "9©l© ©dd" I 

<ia 6© ®©©®i g°3® 99i0©n©0,© oidiio© 

9699 99 Oil©,©® (3 961910© 6Q6Q09I 99991IO0, 
91 69 999,© ©0© ©6©©Q 2ldHI9© 691699 09 
©113© ©6© <31019, %9©l 21©l I 99© 991© ©4l© 
Nature (3 Knowledge 6© 69 9 99,6© <1 gq®l9,6©0l 
9©I9® 69 1 ©21 ©I I 

9QI© ©496© 999IS3 9^0 0 691© 9tf02ld1l9, 
91 9QI06Q 9Q© 6® l©2J©l I 0601© 21d1l9,® 
60 1® 1 <1 0©I9Q 21I<31HI ©21I9IQ21©I I ®0d1% 9? d 
691© gd<igQI© (3 9QI© 96QI99Q 00910*01 91© 

m ^ “CK 

©O^ 2191696®, 9 9 l“tf 0 69J© 0019© 0©9 
069961l©<^ 09,d 21©l I 



4?ai© ®Q©- 



00,90?? 

<k \ 



0®l® Qd§l 00108 0IS© 9QI06Q 90®; 0811- 
OdlldOIQ, ^©ld©IQ, 0Q€j ld©l 0, 60l©ld©IQ, 
©l©ld©IQ I 

0®l® 0d0Q 0601©© Sl©g©l® Slid©© 9$I0Q 
069001 SlldlQ6Q 069 0000 001 00100 69l©§ I 

dQ% 0©©o© 06dii0Qi0 ©eii; ?rs>tf 6 Q 0© 09 

gaol (3 qeh oe!© ©i©siig 9 , gpgsq gediioQi© 

699 691© Sll©©0 ©0816© 00161 010® I ©IS? 06101 

001 00161© 69IQ8J©I I 0®l® ©d0 0019© T ©0 

9 0 0*60 <l§ 0®I©I00© 00611 008 0GPO0 699 

691© 6©9 90 10 ©%©816© I 09 ©901 ©90 IQ 

SI®0©IQ O© 000,60 g°00© 69 ©I 06£Tll0QIQ I <19 
\ © 

Sll©©0 00161 0IO®ff 91© 0009060 SII© ©60 
©08(6© I 6g 816© 9°0 0©l©lQ 961110 69$ 10© 
6© 600 SI I 90©; 01© 60 9% 9101 0®l°0 919910 
©0816© (3 0010© 01% 010, § 0 0 9SI giO 816© I 

0010 gio®ff sii© 6 ©i 6 ki 09®i04 060001 

81©l, 081010 ©0©l0, 60%Q 6©l0© 9SI0O 900,© 
0160,10© (3 0I%© 069001 I 60 O© 0I©60 60lS<l 
09 ©0I©0 gsdlQ 6©l0© 0© 010816© 690 6©© 
900 dQ I 0dl69£l0 ©% 0% S1ldlQ6Q 60 081910 
©0©l0, 60%Q 6©l0© 9SI0O 900,© 09%%4 G 
O© ©ai 69©0IQ9® I SII© SlldO© 9$I0 01© <1 

\ cK 

900,© 069001 <1© SII^IO I 

0010 010® ©60 0091 000 816© I O© 

ggi©© 6 g o©oi%si©©i 6 o%oa 6 ©i ?ri> 5 > osi© 

000 696© 0©l 006© dlOOl©©, ©101001 0OI©816© 
0010© 919910 01©" I 0901© SI© ©9 00 6g 
090© 91^606© gi©0©0l,0l6©l©© I 00 019100 

-Q$IG 90S- 



o© ©o©i 06 ) 0 000 "© ©°6Q©gio© odi 6g 
0^1690610 6©l0© 0010816© I ©I© 90IQ6Q $10 
0lS©0lO 6991 S1I90H© I 

0©0© 09IQI© ©I® 9Q00O 09101© ©0ld6Q 
%00 ©08191696© ©°6Q©QQ©IQ0lff 09IO69l0ld1l0, 
©01060 %00 ©0816© I 6g 816© 01000 <I©0I0 
0QOJQ 96©0I, 0191© 01© 000,10 9OQ0Q SIO (3 
000 , ©Sfe 9©©a©i i 6Q©6Q ©©©01 ©6© gioio, 
0 01 ©q r , 0©I0IO 69 1© 01 00 019" 691©, 

O9IO69l0ld1lig©0ld 6O9I0IQ ©©©©I 0I©0IQ69O 
691© ©01 ©6© 0010 010® I ©101 99©©l, Q°6Q© 

9i©o ©©© 01 % © 0 © siig6© gio®ff 010 090 

O9IO69l0ld1lig©0ld 601091 01© I 901001 SIQI9% 
O© 9060 000,109000 aiO6Q09S0IQ6©OgiS1l6S, 

600 60 i©<i 00 gag©i 000,10 0000 ©00 ! 

d\ d, ck 

gd'lff OIO0§ 91 60PO S1GP 6Q£P6QOg 0169 
© ^ — 1 \ \ \ \ 

©90©0 gQ© 901060 09 00010 , goo g©i® 

0000 91 OQlQ0 ©08191 09 r g0lff 01% 0169 S1I0© 

01© 00© OIO0§ 91 60PO S10P 6Q£P6QOg 0169 
— 1 — 1 \ \ \ \ 

990 ©0 <i© ©^gidi 9010 ©Q8i6© ©olio's i 

©% <191 S1600I ©0 O ef© 00100 69IQ9I <91©^ 
©Geo'S© 90Q g©i® ©169 go60, ©i0§ i 

?C0* 0091 90 010 ?? 0IQ616Q ©9©1©l 
0000 ©6© 0010 010® I ©%0690<§ll 01© 60 6© 6© 
60 661IQI © 60I0I©69© 0IQ9® 00Q0Qlff 01©, 
©9906© 60I81©<I 699 I 

■ 

*6Q6QQJ3I Q&QQHIQO,, QffQ-PXWOOcn I 
"sit/vaG, &1<% g&iQQvaq,, qqq-s’xwock? / 

#0010 0IO®ff 001 0IQO816Q 900 0QI©© 09 I 

- a°aiQ(?ia<3Ql 




90,90?? 

<k \ 



£1I§ GGlGS, QOG 

cx. 

€ti q4qq Qia 



90 2IQ0I69 <o1 1 3 6QI0QI 

0©0 ©0, 6010, 

ck 

00 00 ©ft- ©19 001© 

ck ck 

qiqqi eg 1 00100 lien 



©10161900 00© 0 6010 

ck 

© 6 © o’ Q°gg©, 

ck 

0i0,9ffe0 9dQ©miii 

©60 %o g°©q© ii5)ii 



"2i©" 60001 0<%69i©6© 

ck 

09 9l©0 09", 

09160 019 QIS6Q ©(& 

Co 

000 21190 69 1 Q 1 1 9 1 1 



69© 010 0§ '0000' 0I©6© 

©9,60 019 Q0. 

©09160 019 00l0 210© 

6QI0 ©6Q 90190, II5II 



60900 01% 010 %00 

0QI01 0©0 ©6© 

010I9QI 00 21©^ 6996Q 

601001 090 06© IICT1II 



00 9000 210019 019 

0©Q 0I9I6Q 60©l, 

69© ©10 8 0 0^0 ©06© 

Q0© 60100 6Q©I liril 

ck • 



00 00 00 0001 000 
ck ck 

©19 6910© 691© 

000 0001 0000 01 Q 

ck ck 

900900 91© lltfll 

ck 



©9, 091 69 0^01069 

ck ck 

0©0 ©001 2119, 

060 060 99 009 09© 

ck ck 

0090 06© 019 lien 



00fl,%2J60 9©0QI ©8JI 

09001 0191 09,, 

013110 6001, 000 01001 

©901,01' 019 09*11511 

ck 



01090 6001 0ld9 60910 

69© 0061121 01©, 

010 9©©<§i 00960 99 

ck 

013110 90 g 9 iQ neon 



Q&IQgiSIl, SQQ9I, Q1&QQ, 0IQQQ-S$$O f <77 / 




01310 9Q9- 



QG,90?? 

<k \ 



©S' PII3Q 2JIQI€1 

cK s 



Q81Q 




©0€1I 0IQ 01*511 £11000 

0© Q'&j 9 0QQ QK? r 

&<31H QIQIflQ® 

qe ziiqig: 

QQ®, QQSPdlQI, 

qgiwi, Qigii, 

0qi®, d®, 9&\ 

aw ziiqig: 

0a®, g®"®, 9iq®i, 
q°9, Saiy 

am zii&ia: 
qq0iq am 

9 & 90<?l, ®9®, 0Q® 

OSi 1 ZIlQia: 

qgaiQQ, ®€iQ > , 

CX. _l CX. 

©si, <518211, 91® 

fi& zii&igi: 

Q00 o 9, 931, ®®HI, 
33,169611, %6Q€1, 
QQIQj QWI 



CD 

&n 

:q 



AiQQQQ QGIQ Q<TO bIQQIQI 2II0Q m QQ6Q d QGffi XJQIQ 09" 90 8IIQI€IQ 0^9 09" 2IIQQ 009 X79° 2J0H 90000 

— 1 CX. ■ CX. CX. th, — 1 & if' • cc cc • 

96H 6® 9®9Q I 09 2109,60 010 0201 W 60S 690® Q0HI 91001 99360 0l0l9l0Gf 2QS0 9fcfl XI061® 009 I 
QQfUGGTQ QQQ SJQ (00 ?«-, 90 ??) 



gg 


fiia 


QQOl/SIQ 


am 


QIQIflQf? 




9d 


aiQf^ 


0®l® 059. 9 5 Q®3 




99 

(s 


Qd 000 093 23 903 919® 0960 




0® 


09HI QTQ. 59 213 


- 9.99) 


99 

6 


260® 90921X1 1 6061 X70I6Q 0I’0 003/213 




60S 


09HI 990. S-0 213 




0a.® 


993 919 2109,, 9® © 609 Ql® 02I9IQ2 1 


€19 


0® 


Ql® 50. 00 Q®3 


-cn.iro 


99 

6 




0GP® 


0® 


031® TO. 90 Q®3 


9.9)8- 


99 

(d 




GQSfi G 


0® 


Ql® 90. 8-0 Q®3 


-9.99 


609 




€10 


0§ 


Ql® 90. 8-0 213 


9.99) 


®QHI 





(6QQI (3 9100® 9^9: 01091 90,'oTI 90013®, q®0®l, 0I00QI, %96®<cJIQ- c nO) 

-§Blff QQS E 



GQ,90?? 

<k \ 



X CK 



Ell© <3 aigQIQIQ 



QfllQl QJ&&I 66?f?l 




961010 : 9IGS 0l0, 9%g QGPI, 

0Q9IQI ©6© 9©©Q0 I 
0I06Q ©96Q 900, 0109, 
©€11960 019 90 © QI0 II 




Q9SH0 : ©IH0I9 069 9©©Q 00 

2110© 0019 0Q0 ©Q I 

6©I0QI 06©Q 9Q00I Q6Q 
\ 

QI06Q Q§9 0Q 21 9 IQ II 




211001% ©0 Q0 0© 

( Save Energy) 




%l<3l& r -V, G&&10, QQVQq, gj?QQ& ((30 €11 ) / 
-9HIQ 9QQ- 




G0,90§§ 

<k \ 



©c. % 

saitt q 6ii €ii 

Q6£PQQ 90S Of! IQ 6QQQI 

S. 6QI0 QIO 96Q 9 O 00 (3 9001 9101 99I6Q 

SGPIQI© 6960,9191 99991 9 > «6Q 600 9119 919160, 

* \ 

0191 90108 

(o) 2II69I021I (Ammonia) 

(9) 9IQ60I6QO 909100 ( Hydrogen sulphide) 
(9) 9I069I0I02JO ( Hypoxanthene) 

( 9 ) 96210 (Methane) 

9. 600 69lOO 091910 (element) 91 091910 

900 91% %9, 9I9Q 91 OO (3 30l9 (organism) 
OIOS? 0I6Q 699910 960 ? 

ds 

(o) 2I%,600 ( oxygen) 

(9) 21^600 (3 910601600 (hydrogen) 

( 9 ) 21%60O (3 010691600 ( nitrogen) 

( 9 ) 21%60O, 910601600 (3 010691600 

ffl. 2119 9I0,9%Q 900 01I3Q <10 9961 I 

691916919 0169 6921% §/$ 019 219010, tf/S 019 

010691600, 2101O 9Q9I616Q 2101 606016* 9119, 
— 1 \ \ 

€19001 o.ocn % o.otf 019 21GPIQ 019 <19° 900 
9Q9I61Q 0010,91% I 09090 ”210010 9119" ( noble 
gas) 9d11%600 9119 9l0p%06Q 699910 990 019 ? 
(o) 2ll6fO (Argon) 

(9) 0900 (Krypton) 

( 9 ) QI0O( Radon) 

( 9 ) 6000 (Xenon) 

-9SSI0 OQQ 



. 0661 99,891% 9091Q 9%06Q 6910 910,6960 

60 €1 OKI ? 

(o) 0,000- § ,00,000 

( 0 ) 50,000 - §, 90,000 
(9) ro, 000- § ,150,000 
(0) § ,00,000- § ,5)0,000 

0661 90,891% 91§Q 0%OQ 6061 6900 910, 
0.9 9 9090Q 9IQ6Q 90 9I021K I 9I9ITOQ 00 
0QOI6Q 9%ITOQO0 910, 0IQ961 6996Q 9021K I 
9%I6?0Q 00Q 690 0 90 Q 9Q9I61 910, 6060 
9090 Q ? 

(O) 0.5) (0) 0.5) 

(0) o.r (0) o.c 

5). 216OOOI0 90 991% I 60600 091690, 9Q9I I 
<169 90 019 OQI0I0, 90IQ6Q 090% I 906Q 
6993IQ O 2IK (fat free), 90Q 61109 0961 2IK (3 
009 9Q9I616Q 6910130,9 ( potassium) 2IK I <191 
0® Q%0I9 919 99I0.O I QIQ06Q 69I0<I 9QQ OIOQ 
90 "909" (Guchhi, Morchella sp.) 999 900 01% 
910,, §,roo 90Q 00 OCfOia06Q 060 I <l§ 90Q 
%I9 21901 0, 1 <191 9°09lo 6910, 0601991 910, 
0IS9OIQ 0OI 9016Q 90 9<1 I '909' 90 600 
969€1Q OGP0% 9°09lO %<l ? 

(O) 99100 969€1 (0) OOQ 969€1 

(0) 21%61I0Q 969€1 (0) 019101% 

5). 0610 (fermentation) 00102191 0IOI6I 

(bacteria) 9100 O§,0,OQ9I 910, 0Q0 991210 <IO 
00% 0199101 ( temperature )6Q <IO 00% OIO 910 
Q0I0OI 96Q 9199IQ OQI0KI I <19 900,10 
9l%QlOQ61 ( pasteurization) 09% I 90IQ6Q 90210 
91I6O06Q 600 0lQ (%%) 901 %<1,0I9I 9l%QlOQ61 




00 , 90 ?? 

<k \ 



0©I96Q 9©£I0 £I©16© ©© 0QI9IQ 9© 60IQ£IKI I 
\ 

<iagi© ©g,® gidiQ6i©8 59° 69©gg,g 91 s>?° 
69©g9,g_ oig©ioi6Q ©og g©9, gi© Q©i9i<i 1 
0I9©I0I 59° 69©g9,g6Q ©1©0 6060 69606) 

— 1 \ \ Ck 

gisf QeiiaKi ? 

( 9 ) ?$ (©) 90 (g) 9 ■» (<a) cno 

r. © 091 © 6©6^©6) 69 © 00 91 © 91 0606)0 

(vertebra) 9IQI ©00 1 6©I0 919,9001 69§,©0Q 
©©Q <10 ©end 01006)0 01© ©l©6© 9©g 0QI9KI I 

©ai- ©9i 9 i@, sio 91 ©, si^i 010 (3 g©iQ 0101 

901 01© 6060I6 1 0606)0 9IQI ©00 ? 

( 0 ) $ (©) 5> (©) e (©) ?? 

C 1 . ©SfG9 00l 9108101 69 60 OIQlQ ©5)9,© 

691992 900016)1 ©ig( pituitary gland )© 9^,10 ©l©% 
<19 96)66110 (hormone) ©6)0 <£<] I <101 0QI9, 91 
©01109, ( uterus)© 969100 9IQI 999 (parturition) 
6Q 910191 06Q <19° 000 9,0910 0I06Q 9,0 ©16)0 

cK ck <ri- cK 

00l©0 0© Si© 9SIQ6Q 9019,0 60IQ6IK] I <10 

96)601006) 01© 0'61 ? 

\ 

( 0 ) 69160900 (Progestin) 

(©) 6)96^1600 (Oestrogen) 

(©) 62JI©0 ( Thrombin) 

(<a) £1^,60190 (Oxytocin) 

?0. 060 913993, ©091© 0©1©6Q6©I0 0196019 
( Cells)© g°©ii gig, ?oo d©g, 0 j or© ©gg,6©gig, 
6019© g°©n 919,6060 ©g ? 

( 0 ) so (©) s>$ (©) ?oo (©) § 9 s 

9 9. ©091© SJQOI ©1991 90© 01© "0©1© 9^ 

900l© r (©99) ( Body Mass Index-BMl) 900 6©31l5j<] : 

(S00 (690) weight (kg) 
BMl(099J = WQ| ^^9 height (metre) 2 _ 




©9I0Q0 : 0661 6010-d 9d 99,9, 990© ©001 ? .$© 

©0Q, (300 06©l©l© I 

— 1 \ 

0I'Q"©99"(BMI) 

999 6060 606©, £106)3 ^,001 ©I 6©I0I90£II 
(obesity) 691© 61QI9IQ (300 0©I©9I ©I© 013©© 
©Ql©6f 6©I0I 5KI ? 

( 0 ) 95 (©) 9 r (©) ©0 (©) cncn 

9 9. 9IQ9 (Mercury, Quick-silver) 0Q0 £19316© 
©%£19l <I0©I0 6110 I <101 8l6ffl©0© (0©1© 019 
©190 9©) , 91I6QI©0© ( Barometer -9l9,©g0Q 019 
©1991 9©) , 9© 00gi6Q 9195)0 90,910 0^161 <19° 
9©69, 9©69, E1IQ0IQ "66)19101" ("silvering") 91© 
069,100 60I08IKI I 

98191 99,6© 9I©9 0IQI0IQ 0.05 ©©©I©/ 

<0^6 — 1 

06©l©l© £11-0 I £11© 6996© 010l%0 ©169 9I©9 09,190 
0QI9K1 010; 9690 6) £II©9I01 0QI9KI I 9991© 9©0 
699© £119910 91991© ©969l©1 9IQ9Q 00001 
CO ©I© 69© 690 ©00 69I©I©8II'§ 69 ©0 606© - 

( 0 ) 93QI3 £1I6©Q0I, 9,6©I9, %9£ll (3 0 I 0 
(© ) 630 , Sg6©l9l©£1l , ©01 ©I , %9£ll , 0l0 (3 6©©60l 

(©) 93QI3 £1I6©Q0I, 6©©60l, 6)9£ll (3 0l0 

(©) 93QI§f £1I6©Q0I, 6©©60l, 690, ©01 ©1, 
sg6©l9l©9,l, 6)9£ll (3 0 I 0 

?©. SII© ©d1-©gg(mid brain)6Q<l0 99 "£ISQ" 
£1930 I 091 <10 9<y) 0ldl9© 090 £1CP I <101 £1I©Q 
£110^0 £110© ( panic) , 9dl , 091 , ^09 6)© ©0 ( heart 
rate), ©0109,© 96©I00 (bladder contraction), 
9100-0© (£1101© 0Ql)6Q ©191© ©0 (movement 
of food through the digestive system) , 0QlQQ 9I©90 
0I9©I0I ( normal body temperature) , 091 991 , 096) 
= 9SSI0 9613- 



00 , 90 ?? 

<k \ 



0091 £119 9%9d 00,10 00,0,9 06Q I 9§,9,Q <1§ 
£ISP9Q 019 - 

( 0 ) 8IIQI9I9 (thalamus, 9900,1) 

(<3l) <216)69181101919 (hypothalamus, £ld8 9900,1) 
(a) 00610IQ1 0I§ (pituitary gland, 691892) 

(d) 909 (pons) 

?X. 09 99® 99l8f9l06? 9d1% 9901% 000 
90181 600§ ? 

( 0 ) 6Ql<2 ( Iron) (ei) 6)0,1© ( Steel) 

( 9 ) glQI ( Diamond) ( 9 ) 900 (Brass) 

e$. 9190090 0£IIQ 0Q9I 9IQ 69® 00O (3 
9l906Qld89 §,Q ( stainless steel) 919%0 %<l , 0I<2I 
9%0 0Q9I 9IQ, %<2I 9§0 2110 600 dl© 99I0K1 ? 
( 0 ) £ll%000,9( Aluminium) 

(0) 60190,9 (Chromium) 

( 9 ) 6*61 (Tin) 

( 0 ) 001 (Copper) 

?5>. 98J01Q 90018060 6919 910, X,&00 0|© 
919 060 I 9109 69I9<I 019 I 9901% 0© 9109 92 
TO 000 0|<] 908IKI I 99010 99 019 0690 91 
000 69% (Arctic) £13060 690910 960 I <10 
09^01^ ( pygmy) 01900001 6060 69^900 %<l ? 
( 0 ) cn ( 0 ) X ( 0 ) S- ( 0 ) 

?S>. 01000 600 969960 9901% £ld0 0091960 
990010 00190 %<] ? 

(0) 6000 (0) 04i00 

(0) 0190 010 (0) dl® 0699 

? r. (30910 0101 90 ( State tree)0 019 0'<§1 ? 
(0) £119 (0) 099 

(0) 910 (0) 099 

-QBI0 90S- 



?d. 0191 6010 (animal cell) (3 009 6010 (plant 
cell) 9d160 901 0609 - 

( 0 ) 009 601060 9IQ69I0§£II (mitochondria) 

08JKI 

( 0 ) 009 601060 000 0§ (Golgi bodies) 9 £110 
(0 ) 00 9 6010 0 696^16919 (3 69§(30 

( Centrosome and Centriole) 9 £110 
(0) 0191 601060 6010- §0.1 0 £II<1 

90 . QI0O60 9 ooc-eo gi060 01019910 6010 
00190 00919 8101 <160109 6010 £191 00 00 I 

A ^ \ 

0O90 r 00190 9910 90001 010 99010 900 

— 1 <. * — 1 n 

0109% 0O> 69I00K1 I 699 0 0 6<20l - (?) 0l0 
9O6P9I06? £11009; (9) 0019100 601%; ( 0 ) 001 
0ISP960 98 6910 0^6091; (x) 900,10061 01060; 
($) 0910160 06? 010091; (i>) £100 6®I0 91001 
6® 1 081 9 1 01060 dltfOl 6<2%; (S>) 90900 01060 I 
081691^ 90§ 0109% 99ld0 009190 9191991 
0^%<l, 01010 901 6010 6010 06?l I 0100O6P0IO6? 
£11009 6019' 00190 01919910 000 00019 90001 

— 1 cK <s * 

010, 6060 ? 

( 0 ) ?.$$ ( 0 ) 9.-8-Z 

( 9 ) cn ( 0 ) X.&$ 

?. ( 0 ), 9 . ( 0 ), cn. ( 0 ), x. ( 0 ), 8-. ( 0 ), 9 . ( 0 ), 
s>. ( 0 ), r. ( 0 ), c. ( 0 ), ?o. ( 0 ), ? ?. ( 0 ), ? 9 .( 0 ), 
?cn. ( 0 ), ?x. ( 0 ), ?s. ( 0 ), ?i>. ( 0 ), ?s>. ( 0 ), 

?r. ( 0 ), ?c. ( 0 ), 90 . ( 0 ) 1 

■ 

woo, &IQ69Q 0670, qfiff-m, 
%06-000-i>seooe / 




00,90?? 

<k \ 



§6«d1S Q&X 

\70I661PI6GI 6QOI6GIGQ 

*si 

&q®q ft®®/®® aiHaigl 

\ < — ' 

06300 9O?960 9819160 909,699 6910 
60600 6011091 90 6909§ I £1160 630IQG? 39© 
91310 9^ ^<10 <1090 6910 001% I 9% 9 0? 9- 
9 <TI6Q 9819169 600 9Q30 %$■ 6091 091901 099 
- 01919 6013100 £1061100 0019109160 I 900 999, 
0d16Q SII69 g£flG? 909d 00 6991 I 

d. — < 6 

090 £10100 00010 £IQd1l0 060 ?r$d 
910 £1100 9010 90300 SJI69 I 690 Q<S 60I0<I 
69I00I6*£1I 69lQ 00 6901 6908101 ! <101 %-000l9, 
6000 <160 9Q 90190 008101 69 60069=10 <31<% 

— 1 ds Os. — 1 t ~- \ ds 

0d160 SJ9I 0IQ900 9Q3.0 9°3,6f60 £119 8160 I 
30*- 300% 60600 060 0£lf 0198101 I <3190% 90161 
60, 01(310 9l96Q 600 010 (3 990 ©40 £116010 
9§ 69 10210 1, 632160 0661 01060 09Q0I90 9091 
39930 6901 I <190 900 £19011610 90611 
9§60I0Q 69102101 I 

<b 

6960696 0 £1169 6060J6QI0 096Q 96619 
QI96Q 0<^96!lQ 0 81%. I 60% £1169 691Q00Q §910% 
96619 0009, 6910 021%.l 6069 6310-000 399, 
044 £109160 69 9 0§cn 60 600 %-090l0, 00 
33? 699, 010 9019 £1190 Ql 961 0169 0099, 
009160 I 9661908 £101ld00 601916019 91931 £119 
69090 01900 <190 919 009 60, <19 000 
901960 £119 0l90 9999 691099 I 69I9IQ0 eg 1 !© 

— * cK v 

£100 699 I 09<l9 x (601910 6910610° 3^0) £10101 

691099 I 600000 0109 019 I <I0<I9 699160 9010 
\ \ — 1 

600 0 , 609 0 01# 002l0 691099 I 600(3 
— J \ \ * 




691016910 9§0 6991 9=060 9010 (3 01910 9101 

00199 699 019 I 2119 910600 0l90 66i0l £110 

\ 

91099 £10£1I 9§i 009 10-60 99609 69I0'0°9H00 
9 000 91060 6990 90911 94 002101, 019101% 
£1d0 06*0 9030 6901 699 9 0 ?qi 91060 I 

<1910 09,19901 9010910 910 0191 
69131000160 9 OOS60 9961 £116000160 01I§0I 00 
6919 9 000 60109? 001 99© r ,?00 60l§ 0010 
90 69102191 999, £19010611 009§ I 9 0 9 <TI 91060 
0§9I0 2191 691000 000 <10 9^90 9 0 961 90 
9109160 I 09101 6ll0, 9161919 94169961 00d9l 
£11600010 060I0I60I30 01019,91090 (3 9l9,0<S0l9, 
9 Id 0061 (National Oceanic and Atmospheric 
Administration-NOAA) 9d1 <10 0991916110 902T0 

009 1 ?CSr60 604,60160 69l0 00010, 61§0 
9000 9019% 6900 3°9§ 0Q0I00I0I60 09J9 
0l4l 9093, 69102101, 0191 9d1 <10160 3130=0 I 

<1216919' 90060 60600 £191019001 0d1 

^ ds — 1 <0 M 

90090 699 1 gelis? 61010% 90§ £19 099061 
9=060 091016160 6003,9, 06101010 9%00 69© I 
<191 921910 00010, 60% 0960 9019 93,10 009 I 
9211 : 000 £19l°6160 9611010 0#4 01099 6919 
3410=00010,6000 01901 0IOId0 909109 I £19611 
69l0 000 00 ! 000 919 0091 910 69131000160 
099 90100 69 9= 6010 91 %00 0 09 91 99 

010 3 9=04) <1910 9° 69 19 00 00 91 90 09 

— 1 \ \ ds c\ 

90010100 991 0609 009§ I 

09101000 01061% 92191 90 6000 909 
6901 6909160 - 69l0 00 6909 010 <10 99 0001 
010 I 69 £31000160 <12190 96000 6910 90091000 
99699 990,60 0QI 002JI§ I 60%09I0I61 90 900 
30# ©4 0091 £1196110 I <10 09069 9©0 9091961 

<b \ Os 

—91810 9QQ- 



99 , 90 ?? 

<k \ 



2119 09,919 919©IQ ©Q9I 2!9©©lS<fl I 6330 3 O 90 
<]© 93® 09,01% 09061 21d© 030I9°0® 6933 
6(39 69,3 60©63J9 (6®. @9%1. <13.6*.) 

9®0® @®IQ 9®1 9990,6© ©dl61 ©QI0IQS, 0l©l© 

961 9dd© 21I9I616Q 69S3I9©©’ '88161 211©' 3961 

*— <6 

913 ©Q9 I 

919,9® 3©I©I61 219301® 60 0 6© <191961 

cK — 1 a> 

219*1 Id9® 0Q91061 09,31® 9©^ ©91690, 0211 
60I0I©8§I 90?0 319*6© QI3IQ 69SSI903I69 
69969,19 9Q2II6Q 919 9191® 9® ©Q 601 d<] 

\ — 1 ck 

0I8®1©Q 3319 9Q69961 ©Q8§ I 2113 63lQ3<3© 
9©06Q 9999 0©OI% 918961 9© 2II9IQQ 69I9<I 
999 ©^10,0 ©169 219 I 919131 QGPQ 91931 

— 1 ck \ 

690I0I©219I <IQ ©00g 69333 ( Nemesis) 91 '391 
9IQI' ©169 9139 I 0©3<S©Q 0089l6f6Q 01 211691® 
9d 0KI 69191® ©©2191 919© ’©d-919©' (Oort 
Cloud) ©169 0Q00 I 6369696® 69333 -9IQI 2113 
919,1 9216© 96961 ©Q9, <l©l 9©36J®10, '©<4- 
919©'% 9Q9 > -®61©I 661 IS 69® <191® 3ld1l©d61 
61 § 9IQI 60I0<I 961 19® 10, 9Q9 1 0§6Q 9Q610 
©Q699 I 96Q <1© 9Q9 1 06J d36©0© 6)9 69® 
92191 2119® 319 21139 I 69SII9© 39 6©©8 60, 5$ 

cb • ck • 

9139 9d 969* <139 <1® ©IQ61© dQI9S,© ©I969I3Q 

ck 0\ <b 0\ \ 

6® 1 9 9I®0I®2I®I I 3°90 919® 2109IQ0611 ©61© 

t - — 1 m 

©9 6©l®219l <1® 391 0IQI0 969 d36®9 3ld136Q 

t ~- <b ds ds 

92191% ©193©I 6®I9 ©Q699 691® ©8 69SSI9© 
3©©6Q 2116191 91§ ©QI0I©8 I 

2II3Q 21 §,9 999 6©9I 2116191 2191% 21163 
021199*% 2191 0©6Q ©QI99 31© 69® 38 091 
9©3®IQ ©idl 6© 9 691® ^69P® ©9CP® 3639 ©8 

ds \ 

601I09SH91© 39 I 6969 3 901% ©6©09l0, 990, 
6© ©8 60 ,21163 9Q9 9© (3 909 21I9SJQ©© 919216® 
%©l 0©d1%6©©0 91631960191 - 9I©I ®40,©Q9I 
3©®3ld1 6© ©91© I 

-9131© 9QQ- 



210<% 9 o 5 06© 9131 6®3®Q 69,3 69963,19 

\ \ 

3I©I016Q 60© 99® 63lQ36i©d 21I9SJQ ©Q8, 0l©l 
9219101% ?9S> 211691® ©d 9Q6Q 21930 I 63216© 
2191 3l60ld 9© 60I0<I 909 (0l©l© 2113 3dl0©)© 
99061 ©%8'S I <19.9. ?o?ro ©169 ©139 <1® 
©09d ©IQ93 ©09 3<3©Q 9061 ©I96Q 218 I <1® 

—i — 1 i v —i 

63lQ3§®Q 21'3'Sjg 9189 2119%© 9©3I9®Q 99061 
390, 5 % 500 9© 3d16Q Q©8 I 2191 21919%© 
9© 9©d 3d1% 60I0<I 61® 0©Q 21I9IQ 3©0 3319 
6© 9 1 219630,, 01© IQ 99061 390, 9,9 0 0 9© I 
6®1l99ai®l9l6® ©ld3 69,®69I9IGP 919® 09,® 5 

\ — 1 — 1 \ ck 

9d 0l<f 919©IQ ©Q9I 36Q <1® 213ldlQ61 39P99I 
9I®8§ I 60© 219199,0 0©0 61® 3961 6©9 691® 

<o — 1 <b 

360© ©QI0I©S,<1©IQ 3 o %4%06Qo1 9,9© 6©IQ216© 
%®l <l©l 92191 9Q 6i®l6Q 909 691® ©611999 I 
©% e^Q^I©©© 99S^ 60 , 630I6Q 9199191 2191d© 
2191% <1©l 2119 9l3ai® 6©9I 399 96©" I 

©I9 21IQ1 90§?6Q 9I3IQ 6©9 9 9©3® 
9Q10I9IQ6Q ©idlQO ©139-9© I9I610I9Q 99© 
69SI9© 619Q ©99© <I99©I©3 99^6© 6©69© 
©g]l©©9© 9211 9©I61 ©QSg I 630I6Q 9999 ®40 
6© ©21 9 1 69I9<I 99 3 9 9 2191 63 21991® ©QS§ I 
©g ©99©Q 0®1%0 99,69616© 910-90© 01© 9© 
60© 0^ 69©I0I©9, 9I©I %9$,Q O 1 !® 9d1%2ll©l61© 
9609 6© ©2191 9Q9 > © 9© (99) 212191 ©S93961Q 
©d9l9l ©®1i^9IS, 6019 6©I®9I6© 691® 63 9 991Q 
©Q9§ I ©%<1©I 2ld© 069961131690 I 

219611 3901% ©6®© ©10, 3919 ©9 9 0? 06© 

9131 9IQI 9Q699©, 60©216Q 61® 0©Q 3d9©9 

©99© 0I®0I®6Q ©193©I 2191 919 ©QI0IQS I <l©l© 

geG 1 ©© ©9 ©l©69©1 (3 ©3 911^1 9© 69S1I9©9I6® 

— 1 \ — 1 \ 

3921© ©%216© %©l <1©l ©433,© 6©IQ9I© I 




90,90?? 

<k \ 



9Q° QIQQIO 3°94gQ QO <19 6913110® 99 
9999 I <0IQ 0)9®, Q9ig,0 <3 QIQ,fl§GQ 2ld1£l,0<% 
9 €11969 69 , 690I6Q 9Q0 99IQQ 9^g 0 <31H9 G§9 
9IQ69l9l9 r 9 21 €1 991919, 91919 6919 6919 9gf 

— 1 \ CJs 

969 r 92I916Q 21199 9199QIQ 9® 9IQ 919,1 I 6969 

(b (o' 

9°99 9IQ9I9Q 9199191 99§ ? 1“0 ©gl 6999219 I 

— 1 \ — 1 cK — 1 \ \ 

<19 9IQ9I9I6Q 219919 Pldl 991^9 69IQ99 I 60d 
2119 9Q 9991 91 9l9 0IQ <191 9199 I 9% 99 
<19 IQ 9199191 Q99196Q Q99g 9Q9I616Q 999, 
<191 2119 919310 69I9QIQ9 I 

69fQI < 6119 i o198 9£l1Q 90,9 6969 909 <0IQ 
2110,00 6960 99 9IQ9J 01' 9§0 0IQ 0199101 909 I 
2119 0IQ 9ia 9Q210 9Sf Q6Q 9£l1Q 2II9IQ <160 
9916)0 69199 9 69, <91 9d, 0® QQ 0999611 
99910© 919 9Q699 I 90^ <0IQ 2101d® QQIQ 

6919 qaglQ gqg, gi<§fl (s qqqoqo ®®6qi 9 sig^ 

69IQ969 <19° 21I9Q 990 99 9IS.1010 6919 690 
21160 21991 6919969 I (OWI : 9°QI9®1g,, 01999^ 
21 £P 9§2II, 9 9.09.90or) I 

6069 98191 901 d°9QI<S 699, ®%<§ ®IQ<§1% 
0I90IO6Q ^94 90 21IQ9 699 I 690I9IQ 0019 
99 6991 9 > 96Q, 690I6Q 019900 91021099 QQ65€1 
9®, 699 I 690 906Q 6990 090 019901 690199 
019; 99 21169 961910 01% 09Q 690 01916960 
92191 d°g 6991 690 9 21169 690I6Q 21Q08 990 
3190 0Q QIQ9I I <91 O 69I09IQ60 %®l 21169 
0§0 601%, 0IQ6I 21169 <0I6Q 960 690I6Q 0091 I 
609 609 <910 9109 0I0Q QOSfo 6910 0Q9I9 
9Q6Q 0969 I <90 <0 90901 2119 910 0€]Q 02110 
2110 QIQQI 92l9lQQO0'O 699 010010 0169 ! 

<b ck in 

■ 

Q6<f€1Q ( SI9QQQIQ ), Q/0V QIO V OQ& (3 

qqigiq erai, qgpqi, 999 znqa cn<sf, 

QqaQ-$3>000? I 




6Q6Q\®G\€\®\ Q8JI 

?. 69l®000® 210199 9191 00 (outer planet) 

609910 ( Neptune ) qsSlOiq S> 00© ©6©00Q QQ6Q 
219301 SC,S9r §.0.0119 0®^, <0 00® 04010 01© I 
9. 2IIQ9 - ©1I*3 (Iceland)® "219 (3 0Q6PQ 609" 

( Land of Fire and Ice) 601® 211911 ©21I0IQ0 I <0 609661 
919, ? O O 6919 211600,0® <0° ? 9 O 6919 006910 Q00 I 
fll. ?rdS> 090166192160 9QPIIdOI%0 6010 ©61©l 
2101 0211 061190®! Q6©000® 21109,16) 96Q I ©I' 9Q0I% 
<0 96) ©0^ 00 ©4®l' ( subatomic fundamental 
particles) 6)02101 090, 0611900 I 
tf. ?dcnd 99016® 211606)010, 61919,000 ©IQ09 v 
9®£p( Linus Pauling) 2ld9QPIId ©06® 2101 6)1910,0© 
0® (chemical bonds) 090,6® 011911 ©6)216© I <991® 
090166) 01© 0910,001310 60160© 96)9,196® 
99,10© ®QI0l®a©l I 01© 0d1 ? C5 9 09016® ®l§ 91® 
60160© 96)3,1® <0° ?di)r-5d 00016® 6©00 ®l§ 
96)3,1® 021I0IQ2I©I I 

S-. 2II60Q010, 0001 900 013101 Ql 69©^ ©19*0 

(Rachel Carson, 1907-64)© ©00 "The Silent Spring" 

? C5 9 09016® 90100 60IQ2J©I I 69 <d6Q ®1®0I®0 
(pesticides) (3 061®0I®1 ( weedicides)® ®%®, 0001® 
0100IQQ 0909,96)61® ©96® 6001001 60©216©l <0 
99,® 9®60®0 o g®® 0S0 21160100 91© 6<31IQI© 69I0IQ2I©! I 

ck n 

5. Q°6Q0 00 01 9I610SSI01 600 00© (Jane 

Goodall) ©14 ©S ©4 (?C 50 ^ ?ddS) d® 06O961I 
®Q 9' , 9lli0l®©0l©0 (3 2II0Q61 0936® ®%60l 00090 
0211 21109,1® 06)216© I 09016® 90100 01© 93,® 

"In the Shadow of Man" 6® 69 ®4l©a6© 9°9li0l60 
0d1 ©§ 9Q© 00211® 0211® ©Q9IQ§ (3 <01© 0101 
9°00 91© ©1001® ©Q2II2II0 I 

S. OIS^Q 9010 01 0100*3,0® 0I90I0I6Q 910101 
2I3Q0I 0d1 ©0910® 9161910 ©96® 9©l© 90IQ2IK I 
6061 9161910® 0°g4 ©16© O® 9010010 ®Q0l 900 

ds Cn \ Cn d\ 

060" I 9161910 9® <® 00® 9100® 01031 21010 qs 
<0° 9006® 9©I0© I 

T. 6S>0© 0IQ61 <0° ©0100 'C' ©96® ©6©00l9, 
210010 91© ?d©S> 0901® 60160© 9®g,IQ (6©9©/ 
©eyolQl® ®SSI0)6Q 93,100 Albert Szent-Gyorgi © 
©1916® "Research is to see what everybody else has 
seen and to think what nobody else has thought" I <2iq 
0609611® 0%® 9060 210600,1 

— Qtaio 99Q- 



a <§» i qq <□,« i <s?l 

Q. ‘§£110 §61^’ 2102101 9811 0091910610= ‘OTIff-Q^QSPI’© Wl€l 91® X79° 699190= 9£il0© 81999 

— 1 — 1 G> ©c — 1 

9 O 0©0 £1001 Q01IQ 6091 91® GlOSS? I X7QI 9190 QI69 90199 'gX? I 
9. 6090 600 90026© 609910 9I^SQ 08169 9I’Q 9I09§© %902®=g 09 0101© 990 QI0I60 

092100 0991 999 I 

9. 9191 01909 6919X7 91969 9^-9169 60991 910 60900 8106019 I 811901© 99 (669.9/569.9) 

91 99 9 9=69109 (609^) 6091 9§0 811960 90 I 90190 CII® Cll<§®a® CP69IQ0 (690^,) 
§0100 02IIQ0 010 I 

oc 

8. 6091 999 910 6090 690 99 990, 999901 901 8101101 09 819199 0990 X79V09I 900 
09919611, 991, 9811 019 9°0<2 0990, 69 990 06010 60010 60960 0091 96902 I X70I 600100 
910 9811 909019291 991091 90 0100910019100 8190 81910200 96910 609 I 

8101 01010 810919 008191 6001 <3 0 9 0 9=60100 (600^) 00109 6091 01® 6009 6008160, 
9060 90 6001 91 990 £1001 0 816® 9101 0J019 609 010 I 819601019 6001 69=09 98II9IX7 
010 I 6000 01060 819601019 6001 ©l£fll©02® 9°00 0 0 91069 I 
5. 6001090 081199,9 9I°09O 9SSI0 9002 91 601310© 9601019 0060 8119100 6091 X79° 9101 0© 

919190 9811 919190 2102101 0 00919106100 6919091 6091 099 1 013100 000 900 6000 

—I —I H oc 

01009100 69090 0190 900 000 0101611, 960190 9 0 0 0901, 00, 910=00 (910000) 091 

• OC \ — ‘ -I \OC\M 

990 0100 9191960 9010 009100 1 

9. 690 Q°01 01 91 69992© 0QI9O1 91009160 9 0060 90 9100, 01010 <30811 00 6091 81019010 I 
01310 60016060109 000 000 991900 810919 00 0 600 0I0I00I9I8J© 911011 00 6O0I9IQ9I60 I 

H OC oc oc 

6000 060 90910 0 8J9I 000 810919 ©0 60091© 60^1 000 010 I 

oc M oc oc oc oc 

r. 99960 91900 X7OO09O 6090 6900 96110160 981199 I 

—i Ts oc • — ' \ — 1 

C. 600160 8109019, 9r99l02©0l, 9S00I9IQ, 010 91 90100 9919, 0106000 90190 (3 91000 
811699 91 091 909=00 6091 000 060 I 

SO. '8110^61192 06010191' 90 60010 9°9Q> 6091 90010 I 90 6001910° '©9 06010191 ' 08II0IQ0I60I 
6001060 99092 3 9°00 0091 8119010 I 

Q Q. 6001060 X70 00^ 000 910910 960210 0091 81000 I 6000 60010© 996921969101 0091 9°60 
9°60 X70I 9191960 99100 02 091 6991 96902 I 600160 901000, 019100X79° 081100 00 00091 
8119010 I 

Q 9. 600160 90100 90190 910°, 9 O 9I0O, 9001001 9 O 9I0O, 9 O 9I00I 961,01 91 3001 01310 X7OI6091 
91021 6069 0101 

6 ) 00 // CtOIGlQIGl OQtSl! 



V 



ao9i©oi a°aiosf 

(3001 §1310 X7QI609I1 
Ol<?0 9° 9S-/S-SIIQ (0PI0), 
^00 r C', 6196000- 9S-C 09 9 
60®6CPI0 - - 059S-9«-» G ng5r 
0=1I6|, - 059S-9S-S99S-5 
Q-60O-secretaryoba@yahoo.com 



aG<31<§>® 9K0H - <0 ?0.00 



Price : Rs 10.00 



y 




Printed and published by Sri Sanatan Rana on behalf of Orissa Bigyan Academy and printed at M/s Global Printers, 
A/1 9, Rasulgarh Industrial Estate, Bhubaneswar and published at Orissa Bigyan Academy; Qrs No. - 25/4R, Unit-IX(F), 
Bhubaneswar-751 022. Editor : Prof. Amulya Kumar Panda. 



